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Some Yorkshire Machine Tools. 





SOME YORKSHIRE MACHINE TOOLS. 


Ir would be fruitless to deny that the machine tools of | 
Yorkshire have not a universally good reputation. The 
reason is not far to seek. Many of the smaller makers 
work for a cheap market. They do not get good prices 











| tools of some nine separate firms. Most of the firms are 
well known; some of them have world-wide reputations. 
DARLING AND SELLERS, LIMITED. 


On this and the next page several high-class tools by 
Darling and Sellers, Limited, of Keighley, are illustrated. 
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Fig. 1—-QUADRUPLE HORIZONTAL BORI 


for their products, and the products are not worth more 
than they get for them. They serve, nevertheless, a 
distinctly useful purpose. Those that can afford the best 
tools need not go to them, whilst those with less money 
at disposal find it very convenient to be able to procure 
cheap machines which are good enough for their imme- 
diate needs. It is frequently said that a bad machine 
tool is not cheap at any price. That is far too sweeping 
an assertion. There are certain jobs which can be turned 
out quite sufficiently well on an indifferent machine, and 
for which it would be uneconomical to supply a better 
tool. On the other hand, if we intend the statement to 
imply that trouble with breakdowns and maladjustments 
runs away by degrees with the initial saving, there is 
more truth in it; but we have still to bear in mind that 
there are users who can afford the few shillings or pounds 
from time to time to replace broken parts or make 
repairs, but who would be unable to find the capital to 
buy first-class tools. We therefore contend that the 
cheap tool makers of Yorkshire serve a distinctly useful 
purpose. 

But there is also in Yorkshire a totally different class | 
of makers—makers who can charge as much as the best 
Manchester firms, and whose reputation illuminates the 
shadows under which the Yorkshire tool labours. Their 
works, generally speaking, are smaller, not so up-to-date 
as the best Lancashire shops; but the work produced is 
no whit inferior. Even in the matter of buildings | 
and management Yorkshire is coming into line with other 
counties, and more than one firm have already started 
upon or schemed out plans for remodelling their shops, | 
and others have already provided themselves with the 
best adjuncts of modern manufacturing works. This | 
is as it should be. Fundamentally, there is no more 
reason why Yorkshire should not turn out first-class 
tools than why Manchester, or Coventry, or Glasgow 
should. It is only the smallest makers who keep its 
reputation down, and we have already shown that they | 
are necessary. 

It would not be uninteresting to those who study the 
geographical disposition of works to enter into the 
reasons why such a number of quite little firms should 
have sprung up in Yorkshire, and to discuss the plans 
for amalgamation of them which have been talked 
about from time to time. Very likely the key to the 
whole matter would be found in the character of the 
people. Too many wished to be masters and 
employers. But fascinating as the subject might prove, 
we do not propose to enter into it, as our object in 
this present supplement is to show what is being done 
in the way of machine toolmaking in Yorkshire at 
present, and to show that many excellent tools are made 
there. It is scarcely necessary to observe that in the 
limited space at our disposal it is not possible to deal 
with even all the better Yorkshire firms. Some names 
are omitted for this reason, and others because the 
makers did not see their way to accept our offer to 


N3 MACHINE—DARLING AND SELLERS 


A feature that is immediately noticeable in all is the 
guarding. A good deal of attention has been directed 
to this subject lately by the four papers read a few | 





| weeks ago at the Institution of Mechanical Engi- | 


neers. The consensus of opinion, as there expressed, 


| which we heartily endorse, was that the guarding of | 


| with. 


itself. Most machine tool makers fully recognise this 
fact, and not a little care is exercised, both to make the 
guarding effective and in keeping with the design. The 
tools under consideration exemplify this, guarding being 
carried as far as necessary, and entering neatly into the 
design of the tools. 

An interesting machine is the quadruple horizontal 
boring machine illustrated by Fig. 1, designed in the first 
instance for dealing rapidly and effectually with “ donkey 
cylinders ” and pumps ; this special tool, as will be readily 
seen from the illustration, is well adapted for a great 
variety of work. The two back spindles with their stays 
are adjustable in relation to the front spindles, the distance 
from centre to centre is variable rrom 53in. to 14in. 
The saddles on which the boring heads are mounted have 
quick-hand motion, fine hand adjustment and reversible 
automatic feed, with four changes instantly operated 
while the machineisrunning. The tables in this case 
are without vertical adjustment, special “cradles” or 
jigs being provided for each size of article to be dealt 
When the machine is not to be used for repetition 
work, special elevating tables are substituted by the 
makers. 


It will be noticed that these tables are very narrow, 
and four in number, two for each half of the machine. 


| This allows considerably more elasticity than the usual 
| practice of having one broad table for each head, seeing 
| that for long work the two tables can be opened out to 


any required distance apart, while on short jobs they may 
either be brought close together, or one of them removed 
altogether. With this in view, both tables and stays are 
arranged to be very readily removed from the bed. The 
spindles, which run in parallel bearings, are driven by case- 
hardened wormsand phosphor bronze worm wheels. Both 
worms and wheels are completely encased, the casing 
forming oil baths ; means of disconnecting the drive of 
either spindle from that of its fellow on the same head is 
provided. Essentially, this tool consists of two duplex 
machines mounted on one bed, the driving and feed 
motions being quite independent for each pair of spindles. 
Below are a few of the leading dimensions of the 
machine illustrated :— 

Maximum distance between ends of spindles ... 
Minimum distance between ends of/spindles ... 


10ft. 
5ft. 6in. 
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machine tools should be the manufacturer’s work, and 
that it should be incorporated in the design of the tools. 
If this plan is followed, no material is so satisfactory, 
taken altogether, as cast iron for the guards. It has all 
the qualifications that are desirable, and is the only 
material which can be really embodied in the machine 





describe their machines. We deal with representative 


Fig. 2—HORIZONTAL BORING MACHINE—DARLING AND SELLERS 


1ft. 2in. 
5hin. 


lit. 


Maximum centres of spindles, measured transversely ... 
Minimum centres of spindles, measured transversely ... 
Distance from centres of spindles to top of tables... 
Maximum diameter of hole to be bored ... .... ... 


The bed is 17ft. Sin. long by 1ft. 10in. across. It is 
supported on three feet, cast solid with it, and has planed 


10in. 
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| 
slide-ways on its upper face to receive boring heads and 
work tables. The two duplex boring heads are right and 
left-hand, and are provided with independent, longitudinal 
self-acting motion in a direction towards each other, also | 
with hand motion for setting in or withdrawing from | 
the ‘cut. Two boring spindles are carried on each | 
head. They are placed in line with the length of | 
the bed, one being a fixture and the other adjust- | 
able transversely by screw for varying widths of 
centres. The spindle ends are tapered internally, and 
fitted with threaded caps and cotters for attachment of 
bar. The spindle drive is independent for each head, and 














Fig. <—UNIVERSAL MILLING MACHINE—DARLING AND SELLERS 


is from a five-speed cone at each end of the bed, through 
spiral, spur, and worm gearing. The driving cones are 
10in., 12in., 14in., 16in., and 18in. diameter for 3in. belt, 
and the ratio of gearing is 16 to 1. The rates of feed, | 
which are independent for each head, are lin. in 8, 16, 
and 24 revolutions of the spindle. An instantaneous 
change of feed and reverse by levers, without stopping 
the machine, is provided. The four saddles have planed 
slide-ways on their upper faces to receive work tables ; 
provision is made for clamping them down securely in 
any position to suit the 
length of the work, but 
no mechanical means of 
moving them along the 
bed is provided. The four 
work tables measure lft. 
by 2ft. 6in., the long 
dimension being at right 
angles to the length of 
the bed. They are 
mounted on the saddles, 
and have transverse 
movement thereon by 
serews for adjustment of 











steps, and the head is double back-geared, so that twelve 
changes of speed can be obtained. The steps are 18in., 
22in., 26in., and 30in. diameter, and they take a 4in. belt. 
The two back gear ratios are 3*7 and 13°6 tol. A 
lever in front of the head permits of rapid change from 
one gear to the other. There are six changes of feed, 
positively driven, with reverse. They are controlled by 
levers, and may be altered whilst the machine is in 
motion. Both bar and table have self-acting motion. 
The gear for elevating the table consists of hardened 
steel worms, bronze wheels, and large screws; it can be 
controlled: by hand ratchet motion or by power through 
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illustrated by Fig. 3. We have so often dwelt upon the 
necessity for ample surface and more than ample rigidity 
in milling machines that we are almost ashamed to 
insist upon it again, but as machines are still made in 
which we think sufficient attention is not paid to these 
vital points apology is scarcely necessary. The present 
machine aims at securing for the Universal miller the 
rigidity of the simple tool. Where there are many 
moving parts and surfaces in contact this is only to be 









secured by careful adjustment and good wide bases for 
the slides and tables. For horizontal milling the outer 
end of the arbor is supported by the overhanging arm, 
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a handy belt shifting motion on the front side of 
the machine. The movement of the saddle along the 
bed can be controlled from the end of the latter or from 
the side of the saddle itself. 
coupled to the carriage by friction at any point, which 


is found a better arrangement than the use of collars, | 
The | 


which can only be fixed at certain positions. 
yoke stay is made with the bridge portion separate from 
the standards, which is not only convenient for lifting 
away the loose bar with the work, but also as leaving a 




















work to centres, and 
they are provided with 














planed T slots for bolting 
down the work. Two 
duplex stays, one for each 
boring head, are provided. 
Each stay can be clamped 
to the bed between the 
tables in any position ; it 
carries two bushed and 
vapped boring bar bear- 
ings, one fixed in line 
with the fixed spindle, 
and the other with ad- 
justment corresponding to that of the adjustable 
spindle. The gears in this, as in all machines by these 
makers, are cut from the solid throughout. The weight 
of this machine is 5 tons 15 cwt. 

In Fig. 2 a horizontal boring machine, also by Darling 
and Sellers, is illustrated. The whole of the gearing, it 
will be seen, is placed in front of the cone, thus per- 
mitting the latter to be of large diameter without adding 
to the cumbersomeness of the machine, and, furthermore, 
leaving the cone quite clear, so that there is nothing to in- 
terfere with the belt being inclined at any angle, as there is 
when the back gear is behind the cone. The cone has four 
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Fig. 5—MILLING MACHINE BRACE 


support for the free end of the bed when the yoke has 
| to be removed to clear very large work on the table. 
| The following particulars may be useful:—The spindle 
traverse is 2ft. 6in.; the table traverse, 5ft. 8in.; swing 
| over table, 5ft.; swing over bed, 6ft.; transverse motion, 
| 8ft.; the spindle is 44in. diameter, and sufficiently long 
| to retain its ful! bearing in the socket with the longest 
traverse; it is provided with quick and slow hand 
motions :n addition to the self-acting motions; the table 
| is 3ft. Gin. wide by 4ft. 6in. long, with planed T slots and 
| transverse movement by hand only. 
A universal milling machine by Darling and Sellers is 


The spindle? ced is securely | 


Fig. 4—VERTICAL MILLING MACHINE—DARLING AND SELLERS 


| which it is impossible to make too stiff if anything except 
| very light work is to be attempted. It may appear an 
astonishing statement to those who have not had the 
opportunity of testing its truth with the delicate instru- 
ments required, but it is a proved and recognised fact 
that no cantilever can be made within anything like 
| reasonable dimensions that will not give to a certain 
| extent under even moderate pressure. This may be 
proved in a length-measuring machine with sufficiently 
delicate indicator by putting a bar between the centres 
and then pressing with the hand on any unsupported 
| part of the bed. Makers and users of milling machines 
| have a much more practical demonstration of the fact in 
| the unsteadiness of the cutter when supported by an 
overhang arm, except when the arbor is very short, and 
consequently various forms of bracing for the outboard 
| bearing have been designed. The form used by Darling 
| and Sellers, not shown in the photograph, is illustrated 
| by Fig. 5 below. It has the advantage of excellent sup- 
| port on the table, fitting, as shown, into the vees ; but, on 
| the other hand, it robs the table of a few inches of hori- 
| zontal adjustment. This is, however, of comparatively 
| small consequence. The arm can be pushed back or 
| turned up out of the way when not required, and the end 
| is provided with a centre for light and a bushing for 
heavy work. The arm is 44in. diameter. 
| The driving cone takes a 3in. belt, the steps are Tin., 
| Yin., 1lin., and 13in. diameter, and the gearing five to one. 


The proportion is such that the spindle speeds progress 
in geometrical ratio; that is to say, if the second speed 
| is double the first, then the third is double the second, 
| and the fourth double the third, and so on. We shall 
return to this point Jater. Geometrical speed ratio is 
observed in all the machines made by this firm. There 
| are, of course, eight spird!le speeds obtainable for each 
speed of the countershaft. The +pindle has hardened 
and ground conica] necks and rims in special bronze 
adjustable bushes. Most of tho other bearings are also 
hardened and ground and fitted in bronze bushes. There 
are cight changes of feed. For them a four-step conc 
and two rates of gearing, instantly adjustable by lever, 
are employed. In a former supplement we commented 
on the unnecessary complication involved by the intro- 
duction of elaborate contrivances to permit of numerous 
feed changes without shifting a belt. We might make 
the same remark here. Surely it takes no longer to move 
a small feed belt than it does to adjust the two or 
three levers which appear on certain American 
machines. With all respect for the ingenuity displayed 
in these designs we are unable to see where they are 
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that there should be no gaps in the sequence of speeds. 
Some years ago a tool maker of great experience put the 
matter,very clearly to us in diagrammatic form. His 
sketch may be worth reproducing. The upper diagram 
shows the in- 
correct way of 
speeding alathe. 
It shows that 
you can get four 
high speeds at 
B- with back 
gear out and 


at A with back 
all 


have 


A and B in 
no speeds at all; 
consequently, a 
choice has to be 
made between 


It is scarcely 





using too high a speed or too low. 


| 
| 
| 


| 


four low speeds | 
gear in, but you | 
the | 
space C between | 


which there are | 


necessary to say which the workman usually selects. | 


The results are, of course, uneconomical. The second 
diagram shows how the speeds should be arranged. The 
range between the lowest and the highest is the same, 
but there is no gap, the effect of throwing in the back 
gear being only to reduce the speed by the same amount 
as if the belt had been moved up on to another step. It 
is now generally thought advisable that the steps should 
not be equal, but that the proportion should rise more 
rapidly as the higher speeds are approached. One has 
only to see the matter put in this striking way to grasp 
the iniquity of bad proportions. Now-a-days, of course, 
it is usual to go one better, and to provide a greater 
number of speeds by double pulley on the countershaft 
or double-back gearing. In the lathe being described, for 
example, no less than twenty speeds are obtainable by 
means of the long step cone, the back gear, and the double 
countershaft. They are 4°8, 6°3, 8:4, 11:4, 13-6, 18, 
22°4, 29°5, 30, 51°7, 67, 88, 116-6, 153°5, 190, 250, 309, 
407, 538, and 708; these numbers, it will be seen, have a 
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pretty constant ratio of 1 to 1°3 odd to each other. 


annexed diagram of the higher speeds shows the relation | 16, 24, and 48 per inch. | 


to each other. A reversing motion is placed upon the 


headstock. 


The loose headstock is made to similar heavy propor- | shafts. 


tions. The spindle is 5in. diameter, and is ground truly 
cylindrical. 





The | handle. The feeds are six in number, namely, 4, 8, 12, | 


8i1-INCH LATHE WITH SPECIAL HEADSTOCK 
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exactly a bored cylinder, out of which the top part is cut | The drawings with which the makers have been good 
to permit of the pinion teeth meshing with the rack. | enough to supply us are reproduced to such a large scale 
Any chance of the pinion tending to spring away from | that they will be readily understood. The apron, shown 
the rack under heavy cuts is thus amply provided | in detail, differs slightly from that shown in the engrav- 
The thrust is taken on hardened and ground | ing on page iii. and in the elevation. It will be observed 
The compound rest is graduated for | that there are two levers, A and B, and two cross screws, 

either or both of which can be put in gear as shown, by 
This is the arrange- 


against. 
steel tail pieces. 
taper turning. 

The makers have adopted a positive feed, about the | raising the corresponding lever. 
advisability of which, as we have already said, we are in| ment adopted when two slide rests are used, back and 
some doubt. The gearing is contained in a box in front | front, as in turning up crank shafts, kc. It permits of 
| both rests being manipulated from the front of the apron. 
| The end thrust is taken on a hardened and ground steel 
| tail piece. 

MILEY’S MACHINE TOOL CO., LIMITED, 


It will be convenient to refer here also to yet another 
lathe for special steel made in Keighley. We say lathe, 
but it would be more correct to say headstock only, 
because the makers, Miley’s Machine Tool Company, 
Limited, have designed a special head which can be fitted 
to any existing lathe and give it the necessary driving 
power to use the new steel to advantage. Provided the 
rest of the machine is also powerful enough, this should 
be a satisfactory arrangement. The design of the gear is 
good, and it is neatly enclosed. The object, of course, 
is to obtain a higher belt speed, but without the 
necessity of employing a large cone pulley, as Darling 
and Sellers and Dean, Smith and Grace do. It is, of 
course, obvious that a larger pulley means, for the same 
centres, an alteration in the bed, and this it is the makers 
desire to avoid. How this end is arrived at will be quite 
clear from the view of the headstock with the cover 
removed—Fig. 7. The belt cone, it will be observed, is 
| put on the excentric shaft at the back, which is used for 
putting in the back gear. On the end of this shaft is 








Fiz. 7—MILEY’S SPECIAL HEADSTOCK 


of the headstock, and the change is readily made by 





All the gearing is, of course, machine cut from the | 


| solid, and the pinions are cut steel, solid with their | keyed a raw hide pinion which meshes with a wheel on 


It has lateral movement, with marked / lathe in the makers’ shops, who have kindly given | 


| the spindle. By this means the belt speed for the same 

sized lathe is raised about three and a-half times from 
| whatit isin the maker’s normal type. It will be noticed 
ply doing on a small scale what is done in 


Some tests have recently been made with this powerful 

us some particulars. We reproduce | that this is sim 
to exact size, as likely to interest those 
of our readers who have not seen work 
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of this size done at such high speeds, 
part of a turning cut at 56ft. per 
| minute. Curious markings, which 
it is not very easy to explain, 
may be seen on the original, but do 
not appear very clearly in the repro- 
duction. The regular way in which 
the turning fractures round the edge 
will be observed. The depth of the | 
cut was #in., the feed 6 per inch. It 
| was taken on a mild steel shaft 10}in. 
| original diameter, and no lubricant was 
used. 

The weight of metal removed per 
hour as represented by this cut amounts 
to about 1600 lb. The makers inform 
us that they have on this 16in. lathe 
removed as much as 1875 lb. per hour 
with one tool. From the same shaft, 
10}in. diameter, a cut Zin. deep and a 
feed of jin. at a speed of 56ft. per 
minute removed about 1000 Ib. per 
hour, and at 80ft. per minute, 8 








per inch, 4 depth of cut, about 
1800 lb. of metal comes off per 
hour. 


Higher speeds than this, but, 
of course, with smaller cuts, are pos- 
sible; but a good commercial speed is 
about 80ft. per minute. The makers 
inform us, however, that they are con- 
fident that, when fuller tests can be 








Supp fe 





Fig. E—TURNING FAOM i6in. LATHE 
divisions for taper turning. The drawing of the saddle 
is more instructive than a verbal description. The 
large worm wheel provides the powerful feed required. 
It is of phosphor bronze, carefully hobbed to avoid 
shake. Notice should be taken of the manner in which 
the rack pinion is supported. It is turned truly, and fits 





— the lathe will be able to better y 
ese results. They judge from a 12in. Fic. 8—WILKI , 

othe ia thake a witch oie aa ig. 8—WILKINSON’S NUT TURNING MACHINE 
about one-third of the belt power of the machine illus- 
trated, With this lathe a cut 4in. deep, 6 per inch traverse, 
has been taken at 56ft. per minute, which is no less than 
some of the cuts recorded above. It is, therefore, fair to 
assume that the 16in. lathe has not yet been tried to its 
full capacity. 


nearly all heavy shafting lathes, where the driving cone 
is rarely on a line with the spindle. It is obviously open 
to the disadvantage that no speed is available without 
transmission through gearing, but in that it is applicable 
to existing lathe beds should prove useful. It is un- 
necessary to say thatall the gearing is machine cut. On 
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| 


page iv.an S}in. centre lathe fitted in this manneris shown. 


Swaine 


driven by one on the overhead shaft ; the larger of the two 

We are informed that four other sizes up to 16in. centres | is on the spindle, the smaller on a sleeve. They both run 

are made to the same design. The headstock has a neat | continuously in the same direction, but by sliding a clutch 

and compact appearance. | forward by means of the lever shown, two stops, driven 

| by the smaller and, of course, faster running pulley, 

G. WILKINSON AND SONS. engage with the nut and unscrew it. The spindle is, there- 

Several machines by G. Wilkinson and Sons, of | fore, constantly running in the same direction, and no 
Keighley, are illustrated on page v., and another, an time is lost in reversing. A boy works the machine. 





| 


| 











Fig. 13—THREE-SPINDLE DRILLING MACHINE, J. BUTLER AND CO. 


ingenious nut-turning machine, on page iv. We may deal | Two of the™machines illustrated on page v. are rack 
with this first. The saddle carries tools for facing and | cutters, that shown in Fig. 9 being of quite a new type 
chamfering. It is worked by two hand wheels, and stops | and exceptionally powerful. The depth of the casting 
are provided for each direction: There are two pulleys, | carrying the cutter spindle, the great breadth of the 








| upper surface. 


| 6ft. 6in. 


| can be easily and quickly set. 
| vertical adjustment of Yin. on the side standards, and the 
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table, and the general substantiality of the machine may 
be noticed. It will cut racks up to 2in. pitch, 8in. wide 
by 4ft. long, and it is very strongly geared. The drive is 
by steel worm and phosphor bronze wheel. The table is 
4ft. Gin. long by 1ft. wide; it has automatic feed and stop 
motion, and is adjustable vertically and longitudinally by 
hand. It is provided with an accurate screw for dividing. 
Some machines have been made, we are informed, with 
this screw cut to metric measures. It has 4-slots in its 
The total weight of the machine is 
334 cwt. 

The machine shown in Fig. 10 is of the planer type, 
and is an older design. It was got out originally for 
cutting the racks for printing machines. It will, we are 
informed, cut racks of 1}in. out of the solid at the rate of 
lin. per minute at the full depth. The maximum breadth 
of cut is 36in., and the length of rack that can be cut is 
The bed on which the table slides is 8ft. 6in. 
long; the table is 7ft. long, and has flanges on its outer 
edges provided with cramping screws, so that the work 
The cross slide has a 


saddle or cutter carriage has a variable self-acting feed of 


| 40in., and is als» fitted with reversing gear, and has a 
| quick return motion after having travelled through the 


cut. The number of turns of the dividing handle 
required can be regulated by a chain attached to the 
carriage, which releases the dividing gear at the end of 
the return traverse. When the necessary divisions are 
given, the cutter again cuts into the rack. The dividing 
handle shaft is connected by change wheels to an accu- 
rately cut screw for moving the table, and by which any 
pitch of rack up to 1}in. may be divided. The machine 
is entirely automatic; after the work has been fixed and 
the machine set in motion, the attention of the attendant 
is no longer required until it has completed the work 


| upon which it is engaged. 


The machine illustrated by Fig. 11 is a three-headed 


| surface milling machine, and was designed for machin- 


ing the surfaces of cotton spinning frame ends. The 
table has planed 4-slots for bolts, and is adjustable 
in either direction by power. It has variable automatic 
feed motion by a screw down the centre of the bed, 


| which is operated by double clutch motion at one end of 


the bed, anda lever is placed at the front side of the 
machine, where it is easily accessible, for putting it into 
gear; by pulling the clutch out of gear with the feed 


| motion, and putting it into gear with the opposite clutch, 
| it gives a return motion 120 times the speed of traverse. 


The table is stationary when the clutch is in its middle 
position, and is then adjustable by the star wheel. The 


_ cross slide is adjustable vertically on the standards. 


The cutter heads have steel spindles; they will mill 


| longitudinally and transversely automatically. The out- 


side heads have each a disc cutter with twenty-four 
inserted tools; the middle head has a Sin. diameter 
cutter by lin. wide for flat surface and edge-cutting, so 
that an L seating may be milled. The tool discs can be 
readily screwed off to admit of changing the cutter when 
desired. The following is a list of the principal dimen- 
sions :— 


ft. in. 
Length of bed 10 0 
Depth of bed -eee 1 5 
Width of face of bed ... 3 
Length of table ve 7 
Width of table ... ... 5 0 
Will mill work in length 8 0 
Will mill work in width 6 
Will mill work in height...) 0.0 css ses asec 3 4 
| Diameter of steel cutter spindles 4.01.0. an O 24 
Diameter of eutter heade 4.0 ii. ore sii ters 1 9 
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TEN-SPINDLE 


J. BUTLER AND CO., HALIFAX, ENGINEERS 


DRILLING MACHINE 








Driving cones, four speeds 18hin., 15}in., 12hin., and 9$in, « 4jin. 
if : 


Countershaft pulleys 20in. x 4}in. 


Speed of pulleys 160 revolutions 
Weight : 8} tons 
Space occupied 10ft. x 14ft. 3in. x 8ft. 9in. high 


The lathe shown in Fig. 12 is specially designed for 
boring and turning cylinders, cylinder liners, and similar 
work. The headstock has single and treble gearing, and 
drives a face plate with an internal wheel on the back. | 
A strong cast iron spindle with a solid flange fits into a 
recess in the face plate. A compound slide rest is 
mounted on a pillar in the manner shown. It is self- 
acting, being worked by “picking” motion giving three 
“picks” to one revolution of spindle. The boring head feeds 
automatically along the boring bar by a screw let into 
the bar, and worked by wheels and “ picking ” motion at 
the loose head end of the bar, with a feed varying from 
j,in. to }in., and can be returned at a quick speed by 
hand; a loose headstock and centre are provided to bring 
up and adjust the bar endways. Special holders for 
supporting the outer end of the work are alsoshown. The 
principal dimensions are :— 
ele COIN 356) seeds ssw. spe, ae . 83in. 
Foundation plate 16ft. 8in. long, 4ft. 10in. in widest part, 10in. deep 
POR WIIG: | es ce orgs tachi see. “ean, “suc hae 
Spindle ... ll4in. and 12in. front neck ; 9in. and 10in. back neck 
Driving cone, 4 speeds, 164in., 14in., 11}in., and 9in. diam., 44in. wide 
Boring bar . see vee see ee Sin, diameter by 7ft. 6in. long 
Weight ... es os CEA Ce ies. 93 tons 


W. ASQUITH. 

We illustrate on page vi. one tool made by Mr. W. Asquith, 
of Halifax. It is a powerful electrically-driven boring 
machine, recently completed for H.M. Government Dock- 
yard at Bermuda. It has been designed with special regard 
toaccuracy, so that any series of parallel holes may be bored 
truly cylindrical without any further adjustment after the 
first. With this object in view, the end support for the 
bar, instead of being, asit is frequently, merely a bushed 
hole in which the bar runs, consists of a large conical 
bush which revolves in a suitable bearing, the bar merely 
sliding longitudinally through it. This is, of course, prac- 
tically the same arrangement that is used universally in 
good drilling machines. The bush being ground truly | 
cylindrical to begin with, the amount of wear is so slight 
that it remains perfectly true for a very long time; 
on the other hand, and for the same reason the bar does 
not get worn out of truth and elliptical, as happens when 
it revolves in the bushing. There can, therefore, be no ques- 
tion about the advisability of transferring the greatest move- | 
ment to a bearing capable of easy and accurate adjustment. 
_ The general arrangement of the machine is well shown 
in the engraving. The motor is mounted on an exten- 
sion of the bed under the tail bracket, and drives a four- 
step cone through a change gear-box. The belt is not 
on in the machine as engraved. The upper cone drives 
a worm wheel on a sleeve taking the place of the ordinary 
cone, and this, either direct or through back gearing, 
drives the boring spindle. There are in all sixteen 
spindle speeds, with six rates of feed, all properly graded. 

The machine is fitted with a’steel spindle 8}in. diameter, 
having a hand and variable ‘and self-acting traverse of 








2ft. 6in., which can be quickly extended to 4ft. by getting 
a fresh hold of the spindle. The length admitted 
between the end of the spindle and the steady standard 
is 5ft. 1lin., but the end brace can be removed to admit 
longer articles. The table has compound motions, and is 
fitted with hand and variable self-acting feed motions, 


both longitudinally and transversely, and can be raised | 


and lowered by power. A portable circular table can be 
mounted on it to enable parts to be machined at various 
angles without re-setting. The gears throughout are 
machine cut, and the racks and pinions are of hammered 
steel. We -re informed that the same type of machine 





|tapping machine of a rather unusual type. It has 
| been got out specially for boring, drilling, tapping, 
| and inserting the valve seats of pumps and condensers. 
| It will bore and tap holes up to 10in. diameter, the three 
| spindles working simultaneously. It consists of a heavy 
| foundation bed, carrying a slide with a circular table 
5ft. Yin. diameter, which may be revolved by hand or 
| power in either direction, and moved by hand between 
|the standards, these three motions being controlled 
by handles in front of the machine. The drill head- 
stocks are mounted on a cross slide supported on 
standards 6ft. apart, which are secured firmly to the bed 





Fig. 14—CRANK TURNING LATHE, 


is made in various sizes and for belt as well as for electric | and tied by a top rail. 


driving. The uses of this kind of machine are not limited to 
boring and facing. There is a good deal of milling which 
may be done advantageously on a tool of this type; and 
by having a suitable rest for attachment ‘to the table it 
may be used not uneconomically as a face plate or 
chucking lathe. 


J. BUTLER AND CO, 


The paces yp machines by J. Butler and Co., of 
Halifax, which we illustrate, are two drills of special 
design. Fig, 18, page vi.,is a large three-spindle drilling and 


J. 


BUTLER AND CO. 


The machine admits 7ft. high 
from top of table to the underside of spindles. Two head- 
stocks are carried on short projecting arms on which they 
slide, and the third slides on the main cross slide, and is 
provided with reversing motion for tapping and studding. 
All three spindles are balanced for quick withdrawal, and 
are of hard forged steel 4in. diameter, with phosphor 
bronze adjustable bearings. The drive is through mitre 
and bevel gearing, with planed teeth, from a vertical 
shaft, which is driven by cone and double gear by an 
enclosed type motor fixed to the bed and driving by belt 
to the cone pulley. Each spindle is provided with haad 











Vili THE ENGINEER JUNE 13, 1909 








HORIZONTAL RADIAL DRILLING MACHINE 


JOSHUA BUCKTON AND CO., LIMITED, LEEDS, ENGINEERS 
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and power feeds, which may be instantly stopped or |have been made by them. The selection of recent | also down the two sides right and left hand for 
started, and the two drilling spindles have ratchet motion | machines of their make which we illustrate is fairly | a distance of 2ft. from the face. The moving head 
into rack pinions for traversing them along the projecting | representative of the class of work they do. It will be| of this machine is exactly balanced, and is run at 
arms; the arms and the headstock mounted on the cross | observed that the machines are all of the heavy order.| a speed to give 380ft. of cut per minute. At this 
slide are also adjustable by rack and pinion by means of Fig. 16, p. ix., illustrates a vertical and horizontal planing | speed a roughing cut can be taken over a surface of 
ratchet levers. The cross-slide is raised and lowered by | machine with an open slide. The vertical stroke, or what | 20 square feet per hour. The machine is more open 
power, the whole of the motions being obtained from the 
one motor. All gearing is machine-cut, and is protected by 
cast iron guards. The total weight of the machine is 
about25tons. On page vii. is shown a ten-spindle machine 
made for drilling the underframe, girders, &c., of locomo- | 
tives and wagons. Each spindle has independent driving | 
motion by machine cut mitre and spur gearing from a 
long shaft running the fuil length of the machine, and 
driven by a four-speed cone and gearing at the end of 
the cross slide. The feed motions are worked from a 
shaft inside the cross slide from a worm wheel and drop 
worm at the end of the slide; the feed and revolution | 
of each drill may be stopped or started independently. | 
The spindles are of hard steel, and each revolves ina long 
gun-metal sleeve, in the face of which the rack is cut for | 
the feed motion. They are balanced for quick withdrawal. 
The headstocks may be adjusted on the cross slide 
independently, and the whole lot may be moved 
simultaneously by the star handle at the end of the 
slide, which is provided with spring stop dividing motion, 
giving a spacing of one-eighth to the drills. The table is 
fitted on square slides on the face of angle brackets, 
which rise and fall on square gibs on the face of the 
standards. Planed tee grooves are provided in the top 
of the table, and a trough is formed round the edge for | 
lubricant. The motions of the table, both longitudinally | 
and transversely, are fitted with dividing arrangement by | 
quartering-box, giving spacings of one-eighths. The | 
machine, we are informed, is capable of drilling ten lin. | 
holes in 80 seconds in tough steel lin. thick, including | 
adjusting the spindles. 

Our third illustration, Fig. 14, shows a special attach- 
ment for crank turning, mounted on a 12}in. centre lathe. 
It has been designed primarily for turning double-throw 
cranks for road engines, steam wagons, &c. The crank- | 
pins are roughed out of the solid forging by a tool of the | ae 
full breadth, a crank of 3}in. radius and 2}in. wide being | : = We 8 im na = = 
formed, we are told, in 1} hours. The arrangement | a " E | en i 
consists of a strong, steady rest bolted to the ordinary | i : 
face plate, and with the outer end supported on the bed. | i 
The turned end of the crank is inserted in a boss bored | 
to receive it inside the cylinder shown, and the webs of | 
the crank are secured between screw Jaws arranged at | 
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i 
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the front of the support. The outer end is carried by : (EE = 

a dummy centre head secured to the shaft, and having ~ = 

centres coinciding with the throw required. The forming THE ENaNeER™ : ae = yay 
tool is carried on a special forged steel rest, and is fed in ee = = Sates - 

at the rate of 200 cuts per inch. The outside of the Fig. 15-POWERFUL BLOOM SHEARS—JOSHUA BUCKTON AND CO. 


webs of the crank are cut with a radius equal to half the 
throw of the crank in the same way, a suitable plate for | may be called the slotting action, of the machine is 5ft.,| than the usual type of side planing machines made 
this purpose being provided. and the horizontal stroke, or planing action, is 6ft. The | with fixed standards, horizontal beds, and double-ended 
is on a Pen octagonal slide which carries the tool box has 2ft. of | cross-slide, and the attendant is not between the frame- 
JOSHUA BUCKTON AND CO., LIMITED. inward feed, and the tool box can be fixed at any | work of the machine and the work which is being planed, 
No Yorkshire firm has a wider reputation for machine | quarter circle ; thus the machine would face up the end | but he stands clear in front of the work, on the little 

tools than Joshua. Buckton and Co., Limited, of Leeds. | of a casting 5ft. high and 6ft. long, and would also plane | platform shown on the engraving. 

Indeed, some of the most powerful tools in the country ' over the top of it for a distance of 2ft. from the face,' The accompanying sketch shows the design of the 
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tion of the teeth is given the same support that it would 
receive from shrouding, but enabling the gearing to be 


DOUBLE TABLE PLA NER examined through and through, which cannot be done if 


JOSHUA BUCKTON AND CO., 


LIMITED LEEDS, ENGINEERS shrouding is employed, and which is particularly im. 

; 7 portant in the case of paired wheels, as they can be of no 
— unless the teeth are bearing equally in both 
wheels. 








double-cutting tool box which adapts itself for planing | 
any of the four surfaces which have been alluded to. It 
is obvious that in planing the tops of stanchions or | 
standards this machine, where the work is stationary, 
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is more economical than the ordinary type of planing 
machine in which the work moves. It is also claimed 
for this machine that by the introduction of an efficient | 
double-cutting tool box, thus saving the ordinary idle 
return stroke, it will plane over a larger surface in an 
hour and leave a better finish than a surface milling | 
machine with the best form of inserted cutters. It is 
also much more readily adapted for cutting into corners 
than any milling tool. 

A planing machine with four tool boxes, to plane 25ft. | 
long and 8ft. square, is shown above. A_ speci 
feature of this machine is that the tables are separate, | 
and can either be worked simultaneously as one table, or | 
quite independently of each other upon two narrow | 
pieces of work. The tool boxes on the cross slide are | 
fitted with a special motion for planing internal curves. | 
The drive of this machine is by Sellers gear, and the | 
accompanying diagram shows how conveniently this | 
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|of the machine indefi- 
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gearing lends itself to taking both sets of driving pulleys | 
out of the way behind the face of the uprights. Where 
both sides of the machine have to be working sides, it is 
a great advantage to dispose thus of the driving gear, 
and thus leave the side tool boxes and the controlling 
gear perfectly accessible and open. The only difference 
between working this machine with a single table or 
with two tables is in connecting or disconnecting the 





|inch, cold, up to 6in. 


|in whatever quantity 


| never choke the machine. 


| belts on to the fly-wheel 


| bloom is in correct posi- 
|tion. The fly - wheels 


| gripped upon a hob; the 


The accompanying diagram shows the action of a shear 
in cutting through a thick bar. The diagram illustrates 
the operation at the moment preceding the complete 
separation of the bar. A is the moving steeling attached 
to the slide, B is the fixed steeling attached to the anyj] 
As the moving steeling advances towards the fixed 


| 
| 



































steeling, the bloom is compressed between the two until 
each steeling has made an imprint on the bloom. In 
making this imprint it cuts its way about jin. deep 
through the fibres of the bloom, and owing to the great 
distortion of the fibres flowing under the compression of 
the base of the steelings, a crack is set up in advance of 
the }in., which is veritably sheared by the steelings, 
| From this point no more cutting is done by the steelings, 
but the pressure from the two opposite sides compels the 
fibres of the bloom to yield, as shown by the dotted line, 
| without the edges of the steelings themselves ever 
| coming in contact with the ruptured section. The dia. 
belt striking gear. If the belt striking gear is connected | gram has been taken from an actual experiment in which 
and the belts at both sides are struck simultaneously, the | the machine was run at such a speed as to pull up when 
two tables travel absolutely side by side. Whenever it | it was at the stage of the cut shown on the diagram, and 
is required to drive the tables independently, the belt | the dotted line on the diagram is taken from other speci- 
striking gears are dis- 
connected, and as each 
table has its own knock- 
ers, each can be made to 
take any requisite length 
of stroke independently 
of the other. 

Fig. 15 shows a shear- 
ing machine which cuts 
steel blooms, of a tensile 
strength of 40 tons to the 


square. It will be seen 
that the anvil of the 
machine, which carries 
the fixed knife, is bolted 
through to the main body 
by four hammered steel 
bolts, and the anvil is 
formed with a perfectly 
open jaw, so that as the 
pieces are cut they are 
pushed through the jaw 


nitely, and will either find 
their way on to a bogie, 
or would fill up the yard 
with severed pieces, but 


they were piled, would 


The machine is driven by 
a 40 horse-power electric 
motor, driving by two 


rims. The _ fly-wheels 
are paired, and balance 
each other across the 
machine. The main driv- 
ing wheels are also 
paired. The excentric 
shaft drives the slide 
which carries the moving 
knife through an arm, 
which can be lifted out 
of gear to stop the cut- 
ting action until the 


have split bosses, and are 


hob is keyed fast upon 
the shaft with sunk keys, 
but the fly-wheels drive 
through friction only, so 
that if too large a bloom 
were put into the knives, 
the fly-wheels would 
surge, and the machine 





| would refuse to cut before 


anything was broken. The Fig. 18—FLANGE DRILLING MACHINE—LOWMOOR COMPANY, LIMITED 
arms of the main wheels 

are made of H section, with the flanges disposed in the | mens in which the cut was completed. The sketch is 
direction which gives each arm the greatest strength as a | reduced from a section laid down to full size. 

cantilever. The teeth of the wheels are wider than usual,, A portable machine for drilling, tapping, boring, 
but are bevelled off at the outsides, Thus the working por- | and milling is shown in Fig. 17. It is entirely self- 
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contained, having its own electric motor, the diagram 
below representing a very similar machine, show- 
ing the scheme of gearing between the motor and 
the spindle. On the first-motion shaft there are two 












































pinions, to give it reducing speeds to the second-motion 
shaft. On the third-motion shaft there is a nest of 
mitres with a clutch reversing motion; on the fourth- 
motion shaft there is another pair of wheels for giving 








Fig. 19--BOILER DRILLING 





| different reducing speeds to the spindle. The n oto: also 


| is arranged to run at varying speeds, so that between the 
| variations on the motor 
| and the variations on the 





have to be built up. The feed motion is positive, and can 
be rapidly changed over its whole range, and in addition 
to the boring and tapping feeds, the machine can mill 
with a vertical traverse or with a horizontal traverse; 
all the motions are controlled from the saddle. 

On page viii. is illustrated a horizontal radial drilling 
machine of an exceptional type. It is driven by an electric 
motor, the arrangement of which is well shown. The radial 
arm is balanced, and can be swung through a half circle by 
means of a worm segment and worm worked by a ratchet. 
This is a cheap and useful form of drill for a large variety of 
work which would otherwise have to be placed in a pit 
under a vertical machine. Itmaybe here remarked that, 
when there is no other objection, horizontal drilling has the 
advantage over vertical drilling, in the fact that the hot 
cuttings, instead of packing at the bottom of the hole, fall 
freely out of the mouth of the holes and let the drill 
work cooler. As may be seen in the engraving, the 
machine is fitted with a reversing clutch for tapping, and 
with a quick hand return to the spindle. 


LOWMOOR COMPANY, LIMITED. 


A set of interesting drilling machines made by the 
Lowmoor Company, Limited, of Bradford, are illustrated 
on this and the previous page. The machines are all for 
boiler work, and they have been got out with the object 
of economising in time, space, and attention. 

The machine illustrated above is intended for 
drilling the rivet holes in the circumferential joints of 
boiler shells. It consists of a large circular frame or bed, 
firmly secured to suitable foundations, and having its 
upper and outer surface machined to receive the drilling 
heads, of which there are thirty-six. These drilling heads 
are all arranged in a circle, having their spindles in a 
direct radial line with the centre of the machine, and 
having sufficient range of traverse to allow boiler shells 
from 6ft. 6in. to 9ft. diameter to be drilled. The shell to 
be drilled is carried in a vertical position on a large 
circular table, which fits into a recess in the main casting, 





gearing the spindle can 
|be driven at suitable 
| speeds for drilling small 
| holes or driving a 12in. 
diameter cutter head for 
| either boring or milling. 
The spindle is 44in. dia- 
meter, with 30in. self- 
acting feed motion. The 
spindle headstock is coun- 
terbalanced, and has a 
range of 5ft. vertically. 
The upright has a hori- 
zontal range of 3ft., and 
will swing round the 
complete circle. This 
type of machine is 
greatly favoured by 
makers of large dy- 
namos and by engine 
builders. The machine, 
| being portable, can be 
placed in the centre of 
the magnet ring or cas- 
ing of a large alternator, 
and can mill, drill, or 
bore the surfaces for the 
attachment of the mag- 
nets all round the circle, 
the machine always being 
| swivelled to present its 














spindle at the proper 
| angle, the work being 
thus machined at one 
setting, the tool only 
being moved. It is also useful for milling and drilling the 
ends of fly-wheel halves or segm eats, or of wheels which 


MACHINE—LOWMOOR COMPANY, LIMITED 





Fig. 20—MULTIPLE PUNCHING MACHINE—RUSHWORTH AND CO. 


and can be rotated, raised, and lowered. The spindles 
are driven by a large three-speed cone pulley through 
spur and bevel gearing and a large bevel wheel or ring, 
made in two halves, which revolves round a bearing 
prepared for it on the main bed. To the back of this 
bevel ring is firmly secured a large spur ring, also made 
in two halves, and gearing into this spur ring are thirty- 
six pinions, one for each drilling head, keyed on vertical 
shafts, which run in bearings attached to the under side 
of the drilling heads. On the opposite end of each of 
these shafts is keyed a mitre wheel, which drives a 
similar wheel keyed on the drilling spindles. An adjust- 
able bearing, carried from the drilling head, is also 
provided for the purpose of supporting the spindle when 
drilling the smaller sizes of shells, and a circular guide 
plate, carried by adjustable arms from brackets fixed to 
the main bed, with steel bushes for the drills to revolve 
in when drilling, which also effectually prevents the same 
from “running” during the process of drilling. <A 
differential feed motion is provided for traversing the 
drills, any number of which can be drilling at 
once. A hand motion for adjusting the spindles is 
also attached to each drilling head. The table can 
be raised or lowered to suit the position of the 
holes in the shells by means of powerful hand motion, 
through worm and wheel, and large central supporting 
screw, which also serves as a centre upon which the table 
rotates, this motion being required when the number of 
holes to be drilled is a multiple of the number of drilling 
spindles. The dividing motion is through worm and 
wheel, similar to the well-known dividing motion on 
wheel cutting machines. The shells are secured in 
position on the table by means of three powerful jaws, 
moved simultaneously by means of screws, each screw 
having a bevel pinion on the end nearest the centre, 
and all gearing into one central bevel wheel, so that 
whichever screw is turned motion is transmitted to all 
and renders them self-centering. In the engraving the 
elaborate system for supplying lubricant to the drills is 
well shown. The lubricant is pumped into a ring pipe, 
from which it is taken by flexible tubes to adjustable 
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quite a , eighteen holes jin. diameter through plates jin. thick, also 


nozzles placed one above each spindle. The dividing These three machines constitute, we think, 
The other, for the Bengal and North-Western 


head is mounted on a pillar outside the machine. The | remarkable set of machines for the boiler shop. 2in. pitch. 

spindles are 1fin. diameter, and will drill holes up to lin. | . f | Railway Company, was made to punch twenty holes jin. 
diameter in any shell ranging from 6ft. 6in. to M9ft. | RUSHWORTH AND CO, | diameter through plates jin. thick, 1fin. pitch, eighteen 
diameter, and up to 4in. from the edge of the shell. | AJmultiple punching machine specially designed for | holes jin. diameter through plates jin thick, 2in. pitch, 


The machine illustrated by Fig. 19 has been specially | wagon building by Rushworth and Co., of Sowerby Bridge, | and fourteen holes }in. diameter through plates jin. thick, 
designed for drilling the rivet holes in the i sac 2hin. pitch. These machines are fitted 
longitudinal joints of boiler shells. It with an arrangement at the left hand, 
consists of a box bed with a V slide on whereby all the holes along the side of 
its upper face, machined to receive a a long plate can be punched to one pitch; 
saddle which carries the drilling heads. the punches and dies are set so that after 
This saddle is provided with two 4 slots punching one set of holes the plate is 
on its upper surface for securing the moved forward till one of the holes makes 
drilling heads, which are ten in number, the proper pitch with the bar or peg 
and are adjustable down to Sin. centres. which comes through the slide. ‘he 
A three-speed cone pulley acting through lever is then brought down, and a second 
spur gearing to a large multiple-threaded set of holes is punched along the side of 
serew, drives the drilling spindles by the plate, the distance between the two 
means of gun-metal worm wheels. Each centre holes being as accurate as any 
spindle has power feed motion, and either of the others. This arrangement has the 
one or any number of drills can be advantage that a short machine does the 
advanced together, or withdrawn by work of a long one. 
means of quick return. Each spindle can Another multiple punching machine is 
also be adjusted separately by hand. The shown in Fig.21. It has an open gap, so 
saddle can be traversed on the main bed that a plate can be passed right through 
by means of screw, mitre wheels and and holes punched in any part of it. 
hand wheel placed in a convenient posi- The tool illustrated will punch thirty-six 
tion at the back of the machine. The holes ;%in. diameter through a plate fin. 
shell to be drilled is carried on four thick at ljin. pitch, and will admit a 
rollers, all adjustable, so that any size of plate between the standards 5ft. wide. 
shell from 6ft. 6in. to 9ft. diameter can be The punches and dies are arranged to 
operated upon. A powerful stay for slide in steel boxes from 1jin. minimum 
taking the thrust during the process of to any desired pitch within the capa- 
drilling fits against the inside of the city of the machine. The slide is fitted 
shell in a direct line with the centre of with stop motion, and is driven by a steel 
the drills, this stay being supported by excentric shaft through strong double- 
two strong brackets, one of which acts power gearing shrouded to the pitch line. 
as a centre for the stay to swing on, At the top of this page is shown 
making it an easy matter to place the a planing or fluting machine, specially 
shells in position to be drilled. This designed for fluting rollers for skutches, 
stay is shown in position in the engrav- opening machinery, spinning machinery, 
ing. Twoother adjustable stays, fastened &e., by the same firm. It is arranged 
by bolts in 1 slots running along the front to flute three steel rollers, din. diameter, 
of the main bed, keep the shells in at once, or six rollers, fin. to 1}in. diam. 
position sideways. The bed is 21ft. long, and 14ft. in length 

Fig. 18 shows a machine of somewhat can be planed. The table is 2ft. 9in. wide 
novel design. It is used to drill twelve and 14ft. long, with a tray at each end 
holes at once in the flanges of boiler and side to catch the water. A tank is 
flues. It consists of a vertical stan- fitted across the top of the standards, and 
dard, upon the face of which is bolted an a centrifugal pump is provided for keeping 
adjustable bracket carrying the drilling it full of lubricant. The cross slide is 
spindles. The spindles are {twelve in arranged to rise and fall by hand power, 
number, and are adjustable radially to and is fitted with three sets of tool-boxes, 
suit flues varying in diameter from 2ft, °° two to a set, to feed by hand only. The 
6in. to 3ft. 6in. Each spindle is driven by Fig. 2I-MULTIPLE PUNCHING MACHINE—RUSHWORTH AND CO. tool-boxes are fitted with self-acting gear 
pinions from one central wheel. for lifting the tools clear of the work on 

The flues are carried upon a circular table, which is | is shown in Fig. 20. Two machines of this kind have just | the return stroke of the table. The table is driven by a 
fitted with dividing motion for pitching the rivet holes. | been sent outto India, forrailway companies. One machine | steel screw with double adjustable brass nut, so that the 

for the East Indian Railway was made to punch eighteen | slightest wear can be taken up. At each end of the screw 


It is also provided with vertical feed motion for drilling 
with quick return by belt motion at back of machine. | holes din. diameter through plates Zin. thick, at 24in. pitch ; ' there is a double-thrust bearing. 
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THE PROPOSED INTER-OCEANIC CANAL. 
No. IV.* 


AttHOUGH they happen to be of particular gravity, it 
must not be assumed that the three problems which were 
discussed at some length in our last article exhaust the 
list of difficulties likely to be encountered in the construc- 
tion and maintenance of a ship canal over the Nicaragua 
route. As a matter of fact, there are few sections of the 
projected line which do not threaten trouble more or less 
serious. That this is a forecast fully warranted by facts 
will appear from the necessarily brief survey of the route 
and works recommended by the latest Commission which 
we shall now present. Readers may probably find it 
convenient, in this connection, to refer to the route map 
and sections published in THe EnaGrneer of the 2nd ult. 

From the shore end of the projected harbour at Grey- 
town, the canal line passes through a region very properly 
styled the “swamp section.” The surface is but little 
above sea level, and the soil is generally mud mixed with 
decaying vegetable matter, which, near the sea, is 8ft. or 
4ft. deep, underlaid with sandy silt extending from 50ft. 
to 112ft. below sea level, and, a little further inland, rests 
on clay at a depth often exceeding 30ft. The low hills 
here and there are heavily timbered, but the prevailing 
vegetation is coarse swamp grass. After the first cross- 
ing of the Misterioso, and for several miles, the swamp 
surface is from 5ft. to 10ft. above tide. The swamps 
communicate freely with the San Juan River through the 
San Juanillo and other streams; and at the site of 
Lock 1, about 74 miles from Greytown, the flood rises 
11ft. above sea level. To exclude this flood water from 
the canal the San Juanillo must be diverted, and embank- 
ments raised oneach side. These are to have a minimum 
width at the top of 15ft., the crests being 5ft. above the 
highest flood levels, with side slopes of 1 to 3. This 
section terminates with a lock, which it is proposed to 
build in a hill on the south-west side of the Rio Misterioso, 
having a lift of 36}ft. above mean low tide; and the 
estimated cost, exclusive of the lock, but including an 
approach wall, embankments, and the necessary river 
diversions, is £1,042,628—in our opinion not excessive. 

Even more unfavourable, however, are the conditions 
in the next section, which is also invariably swampy. 
Throughout nearly the entire length, embankments will 
be necessary not only to maintain the canal level at its 
minimum elevation of 36ft. above mean tide, but also to 
exclude floods from the San Juan and the hills north of 
the line. There will also be required a waste-way, which 
it is proposed to build on clay, no suitable rock founda- 
tion having been found near the Silico Hills, where the 
flood level of the San Juan is below the level of the canal. 
This work, as proposed, will be a simple overflow weir 
600ft. long, and designed to prevent the canal level rising 
above elevation 37°5. For considerable distances the soft 
material beneath the swamp will have to be removed for 
a width of 30ft. or so at the bottom, in order to ensure the 
safety of the embankments; and to form the latter clay 
will have to be borrowed from the hills. This section is 
eleven miles in length, and its estimated cost is rather 
less than £1,300,000. 

In the section from Lock 2 to Lock 3 an attempt has 
been made to so locate the canal line, that,on the one hand, 
there shall be comparatively little risk of injury from the 
San Juan floods; on the other, that as much heavy work 
as possible should be avoided in cutting through the 
Tamborcito, Tambor Grande, and San Francisco ridges. 
The line intercepts the drainage from about 75 square 
miles to the northward, and crosses a number of streams, 
large and small. In order to submerge the swamps, the 
canal level is to be maintained at a minimum elevation 
of 54°5ft.; and to provide against danger from floods, the 
level of which in the San Francisco region appears to be 
56ft., three concrete overflow weirs are suggested, one in 
the Serapiqui Hills, 500ft. long, one west of Tamborcito 
of the same length, and the third near the Rio Danta, of 
1000ft. With these it is estimated that the water in the 
canal will never rise more than 2}ft. above the normal 
stage. It is worthy of note that the swamp bottoms in 
this part of the line are usually of clay silt, and there- 
fore likely to settle under embankments, and that the 
borings made at the site of the Danta wasteway have so 
far failed to reveal suitable material for foundations. 
The cut in the Tamborcito ridge is the deepest on 
the Nicaragua route, and will consist largely of hard 
basaltic rock. 

The excavation in the section between Locks 3 and 4 
will be mainly in earth, soft mud in crossing the valley 
of the Machado, and rock near the site of the termi- 
nating lock. Two embankments will be required between 
the canal and the Rio San Juan, one across Embank- 
ment Creek, the other across the Machado, and in each 
case the surface material is so soft that much of it will 
have to be excavated in order that the embankment may 
rest on a safe foundation. There will also be needed a 
weir, 300ft. long, to control the surface of the reach, 
between elevations 73ft. and 76ft. 

The canal in excavation from Lock 4 to the San Juan 
River forms part of the summit level, the upper end 
being 3°38 miles by the river from the dam site at Con- 
chuda. In it there will be encountered much deep 
cutting ; for instance, in one place, the depth from the 
surface to the bottom of the canal on the centre line is 
218ft., in another 170ft. The borings show a stratum of 
clay, 10ft. thick, underlaid with rock. 

The most important feature of the first section of the 
canal between Lake Nicaragua and the Pacific is the cut 
through the continental divide. The surface of the ground 
rises gradually for about five miles until the divide is 
reached at elevation 153. The maximum depth of the 
cut on the centre line of the canal is 87ft., the average for 
about three miles being 75ft. The rock varies from par- 
tially disintegrated sandstone to hard trap, and it is esti- 
mated that the construction of the projected waterway 
through the mountain chain will involve the taking out 
of some 19,000,000 cubic yards of excavation, or about 

* No. II. appeared May 30th, 








one-tenth of the computed spoil of the entire scheme. 
From the lake to the divide the canal line follows first 
the course of the Rio Las Lajas, which it crosses four 
times in a distance of 14 miles, and then that of the 
Guiscoyal. From the divide it follows the valley of the 
Espinal to the Rio Grande, and then continues in the 
latter’s valley to the Pacific. South of Lock 5, a small 
dam, with a masonry core wall extending to rock, will be 
thrown across the Rio Grande for the purpose of main- 
taining the summit level; and the estimates also provide 
for receiving basins and overflow weirs acting as sand- 
catchers at points where the waters of the Rio Grande 
and Chocolata enter the canal. The river channels will 
have to be sufficiently enlarged to pass the estimated 
maximum floods with velocities unlikely to interfere with 
navigation. 

In the section between Locks 5 and 6 the valley of the 
Rio Grande widens into the so-called Tola basin. The 
canal prism will be almost wholly in excavation, con- 
sisting mainly of sandstone, which at the surface is much 
disintegrated. The estimates for the following section to 
Lock 7 include provision for a new channel for the Rio 
Grande, embankments 20ft. to 30ft. in height, where the 
canal crosses the river bed, and a waste-way for 
the discharge of surplus water from the canal. The 
excavation, except in the neighbourhood of the lock sites, 
will be mostly in sandy earth, and very similar condi- 
tions prevail in the section to Lock 8, and that of which 
the artificial harbour at Brito forms the terminal. 

For construction purposes a railway is, of course, 
essential ; and provision appears in the latest estimates 
for building two sections, one from Greytown to the 
mouth of the Savalos River, with a branch line to the 
Conchuda dam site, the other from the west shore of the 
lake to Brito. The distance between Savalos and Fort 
San Carlos it is proposed always to traverse by boats, but 
no explanation is offered as to how this is to be made 
practicable during the very considerable period required 
for work on the San Juan itself. 

The total estimated cost of constructing the canal, as 
planned by the Isthmian Canal Commission, is 189,864,062 
dols., or £39,147,230, tabulated as under :— 

Miles. Cost. 
dols. 

Atlantic sections :— 

Greytown harbour and entrance... .... 
Greytown harbour to Lock 1, including 
approach walltolock ... ... ... ... 
Diversion of Lower San Juan 
Diversion of San Juanillo 
Lock 1, including excavation ... ... ... 
Lock 1 to Lock 2, including embankments, 
waste-way, and approach walls sa ae 
Lock 2, including excavation ... ... ... 
Lock 2 to Lock 3, including embankments, 
waste-way,andapproach walls... ... 
Lock 3, including excavation ... ... ... 
Lock 3 to Lock 4, including embankments, 
waste-way,and approach walls... ... 
Lock 4, including excavation ... ... ... 
Lock 4 to San Juan River, including 
embankments and approach wall ioe 
Conchuda dam and auxiliary waste-way, 
including _sluices, machinery and 
approach channels a ake 


2-15 2,198,860 
4,899,887 
40,1 

116,760 
5,719,686 


6,296,632 
4,050,270 


19,330,654 
3,832,745 
4,310,580 
5,655,871 


8,579,431 


6,062,972 
River and Lake sections :— 


San Juan River section... 
Lake Nicaragua section 


49-64 

70-51 
Pacific sections :— 

The lake to Lock 5, including river receiving 
basins and approach wall to lock ... 

Diversion of the Las Lajas ... 

Lock 5, including excavation 

Dam near Buen Retiro... ... ... ...  ... 

Lock 5 to Lock 6, including waste-way and 
pe, tts 1 reas 

Lock 6, including excavation ... ... ... 

Lock 6 to Lock 7, including embankments, 
wasteway, and approach walls... ... 

Diversion of Rio Grande Barats 

Lock 7, including excavation ... ... ... 

Lock 7 to Lock 8, including embankments, 
waste-way, and approach walls... ... 

Diversion of Rio Grande 

Lock 8, including excavation .. 

Lock 8 to Brito harbour, 
SOURORG WIEN 555. oin sis. vas. satay race 

Brito harbour and entrance, including 
jetty Wags Vanier stig) Kens 
Railway :— 

Equipped with necessary rolling stock, 
supplied with sidings, stations and water 
tanks, and complete for operation, at 
75,000 dols. per mile... yap Scaiee 


9-09 


3,259,283 
4,368,667 


117,580 
4,920,899 


553,476 
1,509,470 


including 


7,575,000 
158,220,052 
31,644,010 
189,864,062 

The aggregate, as already remarked, is largely in 
excess of, with a single exception, all earlier estimates — 
a consequence, partly, of the increased dimensions which 
are now proposed, but more generally of the greater 
attention deyoted to this important branch of preliminary 
investigation. It is interesting, in this connection, to 
note the growth of the estimated cost of the principal 
Nicaragua Canal projects presented during recent years 
for the approval of private adventurers or the Legislature 
of the United States :— P 


20 per cent. added, for police, sanitation, 


and general contingencies 


Colonel O. W. Childs’ estimate, including 15 per 
cent. for contingencies, made after survey 
(1850-52) for the American, Atlantic and 
Pacific Ship Canal Company—the work to be 
completed within six years from the time of 
Le, | Eee ea mee ae 

Estimate, including 25 per cent. for contingencies, 
resulting from expedition under Commander 
E. P. Lull, U.S.N., fitted out by the United 
States Government in 1872... ... 0... we 

Mr. Menocal’s estimate (1885), including 25 per 
cent. for construction contingencies only ... 

Estimate (1888), including 25 per cent. for con- 
tingencies coming under the cognisance of the 
engineers of the Maritime Canal Company of 
Nicaragua a ase eae tawe—lepder deer ws 


6,502,700 


13,550,900 
13,203,500 


13,400,000 





The same, revised, early in 1889, by a board of 
consulting engineers, inclusive of 20 per cent. 
SOON 5 GL 00 side rage. dev Svcs 

Tentative approximate estimate (1895), based 
upon the Maritime Canal Company’s plans and 
data, of the Nicaragua Canal Board, or Ludlow 
INN oan cag: ta ain eines ase Beg 

Estimates in preliminary report (December, 1898) 
of the Nicaragua Canal Commission :— 

Rear-Admiral Walker's... ... 
Professor Haupt’s ... cae 
Colonel P. C. Hains’ 
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Final repcrt of the N icaragua Canal Commission 
1899): 


Rear-Admiral Walker and Professor Haupt 
eo) ee 
Preliminary report (December, 1900), of the Isth- 
mian Commission, of which the above-mentioned 
gentlemen were alsomembers ... ... ... 41,348,000 


This table is certainly not lacking in suggestive 
material, and we cannot share the optimism evidenced in 
many circles in America to the effect that finality has at 
last been reached in the matter of Nicaragua estimates, 
and that the latest calculations are very unlikely to be 
exceeded or falsified by practical experience gathered 
during the period of construction. The latter would be 
a wonderful result, one almost unprecedented, as regards 
colossal enterprises of this type, in the history of engineer- 
ing. Any ship canal project through Nicaragua must 
involve numerous hazardous structures, embankments, 
and the like, the cost and stability of which can only be 
completely tested when all the forces affecting them are 
in full and combined operation. There are, moreover, 
certain natural and mysterious influences which, though 
uncontrollable, require to be taken into serious considera- 
tion. Their presence has always been recognised—it 
would have been futile to ignore it—but usually some- 
what lightly, and often, indeed, with a certain leaven of 
contempt. Recent manifestations, however, the earth- 
quakes in Guatemala and the terrible voleanic eruptions 
in Martinique and St. Vincent, have opened the eyes of 
even those who would be blind to the fact that the 
Nicaragua Canal route lies in the direct line of seismic 
activity, and may at any moment feel the effects of this 
most dangerous distinction. Its peculiar liability to 
earthquake disturbances has always constituted to our 
minds a formidable argument against the construction 
of a Nicaragua canal, and we are not surprised to learn 
that, as a result of the events referred to, this risk has 
loomed large in recent Congressional debates. The 
subject has a very direct bearing upon the question of 
estimates, and this must excuse its present mention, in 
anticipation of the fuller reference proposed in our next 
article. 

The latter will be specially devoted to a consideration 
of the comparative merits and demerits of the Nicaragua 
and Panama projects, each of which in turn and within 
a few weeks has been recommended by the Isthmian 
Canal Commission as the more “ feasible and practicable.” 
It consequently now behoves us to turn our attention 
to the plan for completing the Panama enterprise, which 
has been devised and urged upon Congress for adoption 
by the latest American board of investigation. Theroute 
and its various problems, and the progress made towards 
a solution of the latter and the completion of the under- 
taking, were so fully discussed in THz ENGINEER in the 
series of articles published in October-December, 1900, 
that our present task will be relatively brief. The pro- 
posals of the Isthmian Canal Commission constitute, to 
all intents and purposes, a revised and simplified version 
of the scheme formulated by the International Technical 
Committee of 1898. With this in the articles referred to 
we dealt very fully, being assured, notwithstanding all 
appearances to the contrary, and America’s traditional 
leaning to the Nicaragua route, that the time was rapidly 
nearing when the best expert opinion of the world, the 
United States not excepted, would recognise that all 
reasonable hopes of an early realisation of the dream of 
centuries centred in the heretofore ill-starred enterprise 
between Colon and Panama. Since then we have seen 
the American Commission, which set out to ban, return 
with blessing, and more appreciative even than Europe 
of the long-ignored and apparently unavailing labours 
upon which may yet be based a great trans-oceanic high- 
way. 
‘The plan of the American Commission is, in general 
outline, identical with the “ 10-metre ” project formulated 
by the International Technical Committee, and regarded 
by it and the Special Technical Commission as preferable, 
on all grounds other than the time required for construc- 
tion, to the scheme, with higher level, actually recom- 
mended. Writing on November 9th, 1900, we expressed 
unqualified regret concerning the latter resolution, for, 
“eranting that a satisfactory and definite solution has 
been reached in connection with the regulation of the 
Chagres, it is obviously most desirable that the summit 
level of the canal should be fixed as low as possible. A 
sea level waterway would be the climax of perfection ; 
but since this is out of the question, the nearest prac- 
ticable approach to it should be sought.” The difference 
of cost, as estimated by the international board of 
engineers, amounted to no more than £760,000, a small 
matter as compared with the advantages to navigation 
resulting from a reduction in the number of necessary 
locks and the saving of first cost and permanent charges 
for the maintenance of the dam at Alhajuela and the 
9} miles of feed-water conduit which formed essentia! 
adjuncts of the “20°75-metre” project. We are, con- 
sequently, in cordial accord with the United States 
representatives in their subordination of questions of 
time and expense to the more important consideration of 
efficiency. A few years and few millions of dollars more 
or less are of small significance to America. Moreover, 
as the Isthmian Canal Commissioners very pertinently 
remark :—‘ In a plan prepared for a Government seeking 
the permanent development of its possessions, and con- 
tent to receive its return in an indirect way and at a 
future time, the canal must have dimensions which will 
permit the passage of the largest ships now afloat or 
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likely to be constructed. For a time such ships may be 
exceptional, and the canal revenue derived from them 
may be small. A plan prepared for a commercial cor- 
poration investing capital from which an immediate and 
direct revenue is desired would probably exclude such 
exceptional ships, and the dimensions given the canal— 
at least in the beginning—would be less than in the 
former case.” 

In the height of the dam which it is proposed to con- 
struct at Bohio will be found the fons et origo of all 
essential differences between the American plan and that 
fully described by us in 1900. The Technical Committee 
nominated by the New Panama Company designed to 
span the valley of the Chagres, at a point where it is 
comparatively narrow and on each side hemmed in by 
high ground, by a great water-tight embankment, 1286ft. 
long and 65}ft. high, the effect of which would have been 
to transform the country between the Bohio and Obispo 
locks into a navigable lake, with a bottom 23ft. above sea 
level. This would have served not only as one of the 
reaches of the canal, but also as a reservoir for the recep- 
tion and storage of flood discharge. At Obispo there 
would have been required two groups of locks to attain 
the “divide” or summit level—68ft. above sea—which 
would have extended through the Emperador-Culebra 
cutting to Paraiso, whence the descent to the Pacific 
would have been made by three groups of locks. More- 
over, for the purpose of feeding the summit level and 
completing the proposed system of flood regulation, 
another huge dam was projected across the Upper 
Chagres, behind which there would be a second reservoir, 
connected with the “divide” by means of a conduit. 
The American plan, however, is much more simple and, 
it may be added, advantageous to navigation. The 
height of the Bohio dam—to be constructed on a new 
site, where the borings reveal rock suitable for founda- 
tion only 128ft. below sea level—is to be increased to 
100ft. above the same datum; and, as a consequence, the 
depth and area of the lake behind will be so enhanced 
that it will be possible to directly receive into this basin 
without risk of impeding navigation the full flood dis- 
charge of the Chagres. Fuller advantage will at the same 
time be taken of the favourable features of the country in 
the subsequent discharge of surplus waters. The pro- 
posed dam at Alhajuela will become unnecessary for flood 
control, and its construction is consequently postponed 
until largely increased traffic may demand storage 
capacity exceeding that provided by Lake Bohio. The 
latter will form part of the canal “ divide,” for the cutting 
through the mountain ridge will be lowered to 47ft. 
above mean sea level, and thus—eliminating the locks 
proposed at Obispo and Paraiso—the summit level will 
extend for a distance of 21°52 miles from the locks at 
Bohio to those of Pedro-Miguel. 


of which about 301ft. is at the maximum depth of 128ft. 
Elsewhere cofferdams are to be used, the foundation at 
sea-level being extended 78ft. at the eastern end, and 
246ft. at the western end of the pneumatic work. The 
cofferdams would reach to 8ft. above sea level, and all 
operations above that point would be carried on by the 
ordinary methods of dry work. The total length of the 
dam, as planned, is 2546ft., its total height above the 
lowest part of the foundation 228ft., and its width at the 
top 20ft. As the top will be 100ft. above mean sea level, 
the dam will have a super-elevation of 10ft. above the 
normal high-water level and of 8ft. above the highest 
possible level of the lake. The masonry core will be 30ft. 
thick at and below elevation 30, tapering from that level 
to 8ft. at top. The earth faces of the dam are designed 
to have mean slopes of 1 vertical to 3 horizontal, 
and to be broken by three terraces, each 6ft. wide. At 
present it is judged necessary to pave only the upstream 
face, but in all probability both faces would be heavily 
riprapped with rock spoil from the site of the adjacent 
Bohio locks. Material for the heavy filling required will 
also be found in the immediate neighbourhood. It is 
calculated that fully seven-eighths of the work could be 
completed without interference with the natural flow 
of the Chagres, and that when necessity arises to divert 
the river, the unfinished Gigante waste-weir and, later on, 
the completed locks at Bohio might, with the aid of a 
temporary dam, be employed as diversion channels. The 
total cost of the dam, as designed, is estimated at 
£1,313,300. 

To provide for the flood control of the Chagres and the 
disposal of surplus waters from Lake Bohio, the Ameri- 
can Commission has recommended a scheme differing 
only in completeness and minor details from that 
described in Tue Enaineer in the series of articles 
already referred to. The overflow will discharge through 
a concrete weir constructed in the bed of the Rio Gigante, 
into the Pena Blanca swamp, thence through natural 
and artificial channels to the Rio Chagres below Gatun, 
and from this point through the river to the Pacific. 
Generally speaking, ridges will prevent this water im- 
pinging upon the canal line, but for the low region near 
Gatun provision is made for protecting levées aggregating 
about five miles in length. 

It only remains to mention that the new estimates 
provide for considerable improvements to Colon and 
Panama harbours, and for placing near Obispo a pair of 
gates, 100ft. wide, for the purpose of sustaining the level 
of Lake Bohio, should it ever be found necessary to draw 
off the water from the Culebra section. The United 
States Commission estimates that of the 77,000,000 cubic 
yards of excavation credited to the two French companies 
39,586,332 cubic yards will be of value in connection with 
the new scheme, and that to complete the enterprise 
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GENERAL SECTION OF CANAL 


The amount of excavation required to complete the 
cutting between Obispo and the Pedro-Miguel locks, a 
distance of 7°91 miles, is estimated at 48,237,200 cubic 
yards. This provides a bottom width of 150ft., with side 
slopes of 1 to 1, the entire cut being lined with masonry 
walls, rising to elevation 92, or 2ft. above high water, the 
wall faces being nearly vertical and furnishing benches on 
each side of the canal 38ft. wide, on one of which it is pro- 
posed to lay the Panama railroad, while on the other will 
probably be placed a service track. The esitmated cost 
of the 6°02 miles of very heavy work is £8,647,500, and 
of the entire section, including the upper approaches to 
the Pedro-Miguel locks, £9,157,600. Such a concentra- 
tion of excavation in so small a space is probably un- 
precedented, and, in the opinion of the Isthmian Canal 
Commission, may call for eight years of labour. There 
should, however, be found—as suggested in our former 
series of articles—many compensating advantages. The 
work of the new Panama Company during recent years 
should be of great assistance in connection with more 
elaborate arrangements for the completion of the cutting. 
The cost of excavation has been estimated by the 
American Commission on the basis of about 3s. 34d. per 
cubic yard, rather less than the unit price fixed by the 
Comité Technique in 1898; imperfect administration 
might, however, tend to increase it, whereas, with well- 
considered equipment and conduct of the work, great 
economies could doubtless be effected. 

The Bohio dam, as now designed, will be a structure of 
great magnitude, of vital importance to the scheme, and 
offering not a few, but not necessarily serious, difficulties. 
The physical features of the proposed site, which appear 
to have been closely studied, are regarded as justifying 
the construction of an earth embankment with a heavy 
masonry core carried down to bed-rock throughout its 
entire length; and for reasons of economy this type of 
dam has been preferred to one wholly of masonry. It is 
proposed to sink the foundation of the core by the pneu- 
matic process at all points where the foundation bed is 
lower than 30ft. below sea level, 7.¢., for a length of 1814ft., 








according to its plans there remain to be removed 
94,863,703 cubic yards of rock and earth, exclusive of the 
excavation required for the Bohio dam and Gigante 
waste weir. The estimated cost of the entire scheme is 
as follows :— 
Miles, Cost. 
dols, 
Colon harbour and entrance :— 
Six-fathom line to jetty = 1 9.39 1,936,991 
Jetty to inner end of harbour afr «Camere 
Harbour to Bohiolocks: ... ... ... ...) 10,649,492 
Levées to exclude flood waters ... ... ss 42 151,347 
Lower approach to Bohio locks, 1200ft. (**"*" °* 
long CE Res 299,000 
Bohio locks, including excavation ... +35. 11,567,275 
Lake Bohio section: ... ... 1... ... 13-61 2,517,754 
Upper approach to Bohio locks ... | al 434,400 
Obispo gates SE i eee Ee _ 295,434 
Culebra section, including upper ap- 
proach to Pedro-Miguel locks... ... 7-91 44,414,460 
Pedro-Miguel locks, including excavation 
ORO oss ase He ets RO as BET 
Pedro-Miguel level ... ... ... -b 4.33 803,406 
Lock approaches at eachend ... ...f “°° "* 888,880 
Miraflores lock, including excavation and 
vio eiacdtin: <a ee -20 .... 5,781,401 
Pacific maritime section :— 
Miraflores lock toLa Boca wharf ... 4-12... 10,963,458 
La Boca wharf to 6-fathom line 4-41... 1,464,513 
oo cin, le Rig aie: — 6,369,640 
Gigante waste weir -- 1,209,419 
Pena Blanca outlet _ 2,448,076 
Chagres diversion _ 1,929,982 
Gatun diversion ... ... ... —_ 100, 
Panama Railway diversion -- 1,267,500 
49-09 120,194,465 
ae police, sanitation, and 
general contingencies, 20 per cent... — 24,038,893 
144,233,358 
Say, £29,788,800 
The photographs on page 608 show the country near 
the Upper Chagres, Cristobal Colon, and Obispo, the pro- 
posed site for the guard-gates, 





MODERN TENDENCIES OF 
MOTIVE ENGINEERING. 
By CHARLES Rovus-MARTEN, 

No, IIE. 


Sertine aside for the moment, as being in a purely 
experimental stage, the new and colossal express engine 
recently designed and built for the Great Western Rail- 
way by Mr. W. Dean, to which I referred briefly in my 
previous article—Tue EnotnerEr, March 21st—the latest 
developments on that railway are found to be, as regards 
locomotives for passenger service, the two standard types 
known as the “Atbara” and “ Camel” classes. Both of 
these have been illustrated in THe ENGINEER—August 
2nd, 1901, and June Ist, 1900. 

Practically they are simply improvements on the 
“Badminton” and “ Duke of Cornwall” types respec- 
tively, and their coefficient of nominal tractive force is 
precisely the same as that of their precursors. Each has 
a boiler with 1663 square feet of heating surface ; a large 
fire-box of the Belpaire pattern; inside cylinders 18in, 
diameter, with a piston stroke of 26in. Their “ Badmin. 
ton” and “ Duke of Cornwall” predecessors had cylinders 
of identical dimensions and coupled wheels of 6ft. Sin. 
and 5ft. 8in. diameter respectively, like the “ Atbara” and 
“Camel” classes. That represented, on the accepted 


a = T, a tractive force of 105lb. and 


124lb. respectively for every pound of effective steam 
pressure in the cylinders. Ido not give any fractions, 
because driving-wheel diameters are always changing 
with each visit to the turning shop, therefore whole 
numbers are quite sufficiently exact when the wheel 
diameters vary by an inch or more, according to the age of 
the tires. 

Now it may be noticed that, so far as the dimensions 
of cylinders and coupled wheels go, the Great Western 
standard has now been fixed for several years. The 
wheels are 5ft. 8in. in the case of those locomotives which 
have to work the steepest portions of the Great Western 
system and heavy stopping trains, 6ft. 8in. for main line 
express duty on the easier lengths of road. But the 
cylinders in each case have been 18in. by 26in., and the 
boilers have, generally speaking, been virtually identical. 
That is to say, there has been little difference, if any, 
between the boilers of those engines of the 5ft. 8in. class 
which have raised fire-boxes and of the 6ft. 8in. class. 
Forty of each class were built, and then already the need 
of still greater power had made itself felt. 

It is interesting to notice in what direction this desired 
increment of power was sought. Mr. Dean did not give 
to his new 6ft. 8in. and 5ft. Sin. classes 19in. or 20in. 
cylinders instead of 18in.; as a matter of fact, he did not 
enlarge the cylinders at all. He simply provided 
improved means of steam generation. That is to say, he 
_ the new 6ft. 8in. and 5ft. 8in. wheel engines far 
arger boilers and Belpaire fire-boxes, affording a total 
heating surface of 1663 square feet, while this heating 
surface was so disposed through the design of the boiler, 
the arrangement of the tubes, and the Belpaire pattern 
of the fire-box, that it represented in reality a much 
larger proportional effectiveness than was indicated by 
its mere area as compared with that of the previous 
engines. At the same time the steam pressure was 
increased to 180 lb. per square inch. The result has 
been seen in a remarkable enhancement of efficiency. 
Excellent as was the work done by the “Corn- 
walls’ and ‘“ Badmintons,” that performed by the 
5ft. 8in. wheel “Camels” and by the 6ft. 8in. wheel 
engines of the “ Atbara” type, both of which have the 
increased facilities for steam generation to which I have 
referred, has been substantially superior, although the 
nominal tractive force per pound of steam pressure in the 
cylinders has pedis exactly the same as before. In 
fact, the work done by these two locomotive types is of a 
quality never previously seen on the Great Western. To 
a 6ft. 8in. coupled “ Atbara” is given with perfect confid- 
ence such a load as was never formerly taken up the 
Wellington bank of 1 in 81 without the aid of a pilot. 
The “Camels” tackle with the utmost readiness and 
success loads such as no previous engine had ever hauled 
unassisted up the terrific gradients of South Devon and 
Cornwall, where 1 in 55 to 1 in 60is quite a common 
grade, and where such terrors as 1 in 43,1 in 41, and 
even 1 in 40 are met with on the main line over which 
expresses booked at average inclusive rates of over 40 
miles an hour are daily run. Yet there has not been the 
slightest enlargement of the cylinders or increase in the 
nominal tractive coefficient. When more power was 
needed on various other railways in the years 1884, 1893, 
and 1896, it was sought through the enlargement of the 
cylinders from 18in. to 19in. in diameter. But the out- 
come was not enhanced efficiency, and all the railways 
which tried that plan have more recently fallen into line 
with the general movement in the direction of seeking 
augmented power in the proper quarter —enlarged 
boiler capacity. Even on the Great Western Mr. Dean 
himself did try 19in. and even 20in. cylinders, as in the 
case of his eighty 7ft. 8in. single-wheel “ Amazons” and 
of his 7ft. coupled “ Armstrongs.” The first thirty of the 
former type had cylinders 20in. by 24in. and 1444 square 
feet of heating surface. But, as the result of practical 
experience, the next thirty were given only 19in} 
cylinders, with a heating surface increased to 1561 square 
feet, and the first thirty have all been fitted with 
cylinders of the smaller size, proving themselves more, 
and not less, powerful in consequence. That is to say, 
with a diminution of their nominal tractive force they 
exercise increased actual power. As for the 7ft. coupled 
“ Armstrongs,” with their 20in. by 26in. cylinders, they 
have never in my experience been satisfactory as express 
engines, and they are being rebuilt with the enlarged 
“ Camel ” boilers. 

Thus, it will be observed, just as Mr. Aspinall tried 
19in. cylinders originally on his “ 1098 ” class with 7ft. 3in. 
coupled wheels and 1216 square feet of heating surface, 
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but soon lined them up to 18in., and did not resume the 
19in. diameters until he had provided a vast boiler with 
2052 square feet of heating surface and a huge Belpaire 
fire-box, so Mr. Dean, after trying 19in. and 20in. 
cylinders, resolved to stick to 18in., and provide any 
needful increment of power by sending through these 
18in. cylinders more steam and at a higher pressure. 
Indeed, in his latest express type, as I pointed out in my 
preceding article, while still adhering to 18in. cylinder 
diameter, he has sought further power advantage not 
only by increasing his heating surface to 2400 square 
feet and his steam pressure to 200 lb., but also by invoking 
the aid of leverage and lengthening his piston stroke to 
30in. and his cranks proportionately, while gaining 
additional fulcrum by adding a third pair of coupled 
wheels, and so extending the adhesion. 

I have dilated at some length upon these Great 
Western tendencies in locomotive practice, because they 
illustrate and enforce with curious cogency the principle 
which I have maintained to be the most prominent and 
important one in modern locomotive engineering—that 
extra power is to be sought in greater boiler efficiency 
and not in mere cylinder enlargement, the latter being 
not only useless, but actively mischievous, unless backed 
up by abundant boiler power. The fallacy has at one 
time or another influenced most locomotive engineers 
that, by providing large cylinders, drivers may be virtually 
compelled to work with greater expansion, and so save 
steam, and consequently fuel. It was once hoped that in 
this way the benefits of compounding might accrue with- 
out its theoretical drawbacks of increased cost and com- 
plication having to be undergone. But hard experience 
all too plainly demonstrated that with large cylinders 
and small boilers the drivers constantly ran their engines 
out of breath, and so lost time through shortness of 
steam. On the Great Western Mr. Dean has “found 
salvation” in an 18in. cylinder with adequate boiler, and 
it is noteworthy that this combination has been co- 
incident with a marked and admirable improvement 
alike in the booked speeds of that railway, in the punctu- 
ality of its fast trains, and in the weight of the trains 
hauled at these higher speeds. The case of the Great 
Western is specially interesting because the 18in. cylinder 
diameter, which is its present standard, was adopted on 
that line so far back as the year 1847, and has been virtu- 
ally continuous during the fifty-five years which have 
since elapsed. It is, I believe, true that 18in. cylinders 
were not employed in the narrow-gauge locomotives of 


the Great Western until the “999” class of 7ft. single- | 


wheelers came out in 1875. It was not until 1877 that 
18in. cylinders became at all general on other railways. 


Railway Company steamers to and from Weymouth. To 
and from Havre, a daily service—Sundays excepted— 
throughout the year; leaving Southampton at 12.20 mid- 
night, and Havre at 11.45 p.m., the average passage being 
7 hours, 1} hours of which is made in the smooth water 
inside the Isle of Wight. A light mail is carried every night, 
and whenever the American mail arrives at Southampton 
after 5 p.m., the New York-Paris mail is shipped by this 
route. That it is steadily becoming a serious competitor 
with the Dieppe, Boulogne, and Calais routes may be 
gathered from the fact that 29,000 passengers were 
carried by it during 1901. The steamers performing this 
service—the Columbia, Alma, and Vera—have their first- 
class accommodation amidships in 34 two-berthed cabins, | 
each on the same lines as those in the Atlantic steamers. | 





They are placed on the promenade, main, and lower decks. | 
The second-class accommodation is on the main deck aft, 
with a third large cabin on the lower deck. The emigrant 
traffic passing by this route is provided for below deck 
forward, and on the lower deck aft, iron bedsteads com- 
mon to the Atlantic service being fitted for 100 passengers. | 
The steamers enter and leave Havre Harbour at all states | 
of the tide, having been specially designed for light 
draught. Interruption of the service by stress of weather | 
is of very rare occurrence. | 
From Southampton to Cherbourg there is a service | 
every Tuesday, Thursday, and Saturday at 10.45 p.m., | 
returning from Cherbourg on Monday, Wednesday, and | 
Friday at 120’clock midnight. The passenger trade with | 
this port is small, but it is a favourite route for the cyclist | 
through Normandy and Brittany. | 
From Southampton to St. Malo there is a passenger | 
service on Monday, Wednesday, and Friday, the return 
journey from the latter port being on the same week | 
days. Some 12,500 passengers to and from England 
travelled through this port in 1901. St. Malo being con- 
sidered the front door of Brittany, during the busiest 
weeks of the tourist season the South-Western Railway 
Company’s new twin-screw steamer Vera is put on this 
service. There is also a service twice weekly in each 
direction during winter, and three times weekly during 
summer between Jersey and St. Malo and Jersey and 
Granville. During the summer large numbers of passen- 
gers are carried, they being principally French tourists 





But the standard broad-gauge express engines had 18in. | 


cylinders from their advent in 1847 until their final 
extinction in 1892, and no engines ever did better practi- 
cal work relatively to their nominal and _ theoretical 
available power than the ft. single-wheelers of the late 
Sir Daniel Gooch. It is remarkable that in 1902 the 
same cylinder diameter which he adopted in 1847 should 


still be found by his able successor of the present day to | 


be the one most suitable to the enormously expanded 
requirements of the Great Western Railway. 
(To be continued.) 








THE CROSS-CHANNEL PASSENGER STEAM- 
SHIP SERVICES. 
No. XV.* 

Havine briefly described and illustrated in two previous 
articles some of the principal vessels of the fleet owned 
by the London and South-Western Railway Company 
engaged in the cross-Channel passenger services from 
Southampton, before closing our record of those services 
it will be interesting to note briefly those which the com- 
pany are running to-day. 

Premising that the boats of the company in the year 
1900 carried 54,667 passengers to the Channel Islands, 


| visiting the Brittany seaside. 

| For easy reference we give below in tabulated form a 
| list of the present fleet of steamers belonging to the 
South-Western Railway Company employed in the cross- 
Channel passenger services, with some interesting par- 
ticulars in connection with them, also our promised 


| schedule of distances, and average time taken by the 


company’s steamers in covering them, between South- 
ampton and the Channel Islands and the French ports 
served. 


Schedule of Distances yrom Southampton to French Ports, Channel 


Islands, de. 

Average 
Miles. Knots. oe 
hours. 
Southampton to Havre _... 120 104 64 to7 
| se ,, Cherbourg... 96 83 6 to7 

ii 9, St. Malo ... 174 151 114 

ae », Granville ... 175 152 — 

ae », Guernsey ... ... 120 104 6 

me », Jersey (direct)... ... 141 123 74 

Pe », Jersey (cid Guernsey) 150 130 8 

” ;, Honfleur ... ... 1... 2 -- 

re », Needles... See... “Ses. if 

* », Nab Light... oo RMR. 1 





All the steamers in the above list carry sufficient coal 
for the round voyage, with an additional quantity to cover 
all ordinary contingencies, the coal being all stowed in 
bunkers. On November Ist, 1892, the whole of the 
Southampton docks came into the possession of the 
railway company, but the old outer basin of the docks is 
used by its steamers, they being—with two exceptions 
—the sole utilisers of the quay spaces of this basin. The 


boats always landed their passengers at the docks, but | 


STEAM. 





In writing an answer to the article on steam which 
appeared in your issue of May 30th, I must first mention 
that I am writing in entire ignorance of the contents of 
Mr. Stromeyer’s paper, “ The Distortion of Boilers due to 
Overheating,” read before the Institute of Naval Archi- 
tects and referred to in that article ; but I hope that that 
will not prevent me answering a few of the leading 
queries put forward in the article referred to. 

Throughout the author is inclined to charge the scien- 
tific world with the neglect of the development of the 
theory of the steam boiler and the formation of steam in 


| so far as it affects the practical work of steam production. 


In contrast to this neglect of the commonest and most 
useful of all substances, he says that “ pages and pages 
are written .about the ether, about the sun’s corona, 
about a dozen recondite subjects. But no one in the 
present day has a word to say about steam, its nature, its 
mode of formation, what it really is.” It is a most un- 
usual charge—neglect of theoretical science—for a 
practical engineer to make, considering that so large a 
majority of “ practical engineers” at the present time 
despise the introduction of any theoretical considerations 
into practical work, presumably through their want of 
higher education. Is this charge of neglect warranted 
by the facts ? 

It is certainly true that the production of steam has 
not been forwarded of late years by theoretical science to 
any appreciable extent; though the best methods of using 
it, when once produced, have been governed very largely 
indeed by purely theoretical considerations, which have 
given valuable information which could hardly have been 
gained by practical experience as it has been by experi- 
ments with the indicator. 

But in looking for theoretical help it must be remem- 
bered what a difficult substance water is to experiment 
with. Its properties seem to be anomalous, and differ 
most unexpectedly from kindred substances. The 
question, therefore, resolves itself into an inquiry as to 
whether we are doing all we can to forward our theoretical 
knowledge of the conditions required for ebullition. It 
consists of a double duty, which we must acknowledge is 
being well performed. 

First we have to teach young engincers all that has 
already proved useful in studying the subject, and if we 
look to our engineering colleges we shall find that this is 
being properly performed. The young engineer is taught 
the mathematics necessary for him to be able to calculate 
the potential and kinetic energies of systems of free 
particles under given conditious by the integral calculus. 


| He is taught the mechanical and chemical bearings of the 


atomic theory—the dynamical theory of heat, and the 
kinetic theory of gases—in short, all the leading theories 
for the proper consideration of the subject in view. 
Secondly, not only do we have to teach the theories 
which have proved useful in the past, but we have to 
press forward ard extend that knowledge by present and 
future research. In this connection I may note that one 


| of the last papers read before the Physical Society was 


on “ The Ebullition of Rotating Water ”—important, not 
because we shall expect to deal with rotary boilers in 
the future, but because it enables one to study the points 
of steam production with regard to the pressure gradient 
caused by the rotation. And, as an example of the study 
of the nature of water itself rather than its ebullition, I 
may mention that an exhaustive paper on “The Molecular 
Constituent of Water” was contributed in November, 
1900, to the Philosophical Magazine, in which the 
subject was considered with the object of finding out the 
differences in the physical constitution of water in the 
three states, z.e., as solid, liquid, and gas, and the ex- 
planation thereby of some of the well-known anomalies. 
It is therefore abundantly clear that the scientific world 
has not neglected theory in this case, but that the small 


The London and South-Western Railway Company's Passenger Steamers in Use in the Channel Services, 1902. 




































































| | | 
- = | ; Work- | Passen-| g.. 
Ship's name. oo Phewcn Shipbuilders. Where built. | Length. Beam./Depth Type of engines. | Boilers. ‘ a. B ms Service eens 
ft. in.| ft. in.) ft. in pe | 
Alberta 1900 1240 John Brown and Co, Clydebank 270 0| 35 6| 14 6| Twin-screw 4 cyl. triple-exparsion | 2cylindrical | 200 710 | Channel Islands 
Alma... ... 1894 | 1145 | J. and G. Thomson fa 270 7/34 014 6 ‘ ‘s » }2 0» ge | 82> | Baws 
Columbia en 1894 1145 oa a = 270 7|34 0114 6 es 3 = 2 ae 160 547 | Havre 
Ella SS meer 1881 851 Aitken and Mansel Whiteinch 235 5 | 29 1) 14 2) Single-screw 2 cyl. compound ’ 2 ne | 85 579 St. Malo 
Frederica ae | 1890 1059 J. and G, Thomson Clydebank 253 0| 35 1) 14 8| Twin-screw 3 cyl. triple-expansion | 2 a | 160 712 | Channel Islands 
Guernsey ... 1874 571-7 | J. and W. Dudgeon Poplar 195 9} 26 0} 13 4| Single-screw 3 cyl. ee | 2 ” 180 381 | Cherbourg 
Hilda ... 1882 849 Aitken and Mansel Whiteinch 235 6/29 1,14 2 os 2 cyl. compound 2 pe 85 576 St. Malo 
Laura ... 1885 641 ” ~ . 207 0/26 8/13 2 ee, a | ie ae 2S | Gates 
Lydia re 1890 1059 J. and G, Thomson Clydebank 253 0| 35 1/14 8| Twin-screw 3 cyl. tripie-expansion | 2 es | 160 712 Channel Islands 
+8. Western 1874 704-7 | J. and W. Dudgeon Poplar 222 3/27 1/13 5] Single-screw3cyl.  ,, : ee | 160 476 | St. Malo 
LC 1898 1136 _ | Clydebank Engineering Company} Clydebank 270 0| 35 1) 14 5) Twin-screw 4 cyl. a 4 99 ; 200 770 | Havre 
Victoria 1896 709-3 | J. and G. Thomson = 220 1/28 1/16 3 xi eyl. = 2 3 160 421 | Jersey and France 





Note.—The shipbuilders are the makers of the engines, 


and 42,274 to French ports from Southampton, that port , up to 1864 it was the practice to embark them at the Royal 


may fairly take its place as one of the principal in the 
kingdom for this special passenger traflic. The actual 
services now performed by the South-Western Railway 
Company steamers include:—To and from the Channel 
Islands: a daily service—Sundays excepted—during the 
summer, and three times a week from October 1st to 
May 81st, the boat leaving Southampton at 12.30 mid- 
night, arriving at Guernsey at 7, and Jersey at 9.30 next 
morning ; returning from Jersey at 8 a.m., and Guernsey 
at 10a.m., reaching Southampton at 4.30 p.m. Some 
56,500 passengers were carried to and from England 
during 1901, in addition to 12,500 carried between the 
two islands only. Up to October Ist, 1899, the winter 
Service was a daily one like the summer, but at that date 
it was reduced to a tri-weekly one, the alternate three 
days’ service being then performed by the Great Western 








* No, XIV, appeared May 28rd. 


* Re-engined by Day and Summers, Southampton, in 1889. 


Pier, the steamers taking in their cargo in the docks, and 
then going round to the pier for passenger embarkation. 








Tue harbour of Tripoli has long beenin need of improve- 
ment. It is both small and shallow, and the result has Leen that 
the trade of that Syrian seaport has been transferred in great 
measure to Beyrout. Twice during the last fifteen years there has 
been brought forward a project for making a large harbour and 
extensive wharves with an open roadstead at Tripoli. But these 
projects came to nothing. The trend of.recent events in that 
region has aroused once more the attention of the Porte, and the 
project has come forward again. The authorities are convinced 
that the carrying out of the project is demanded, not only from 
political and commercial considerations, but also from military and 
naval standpoints. It is reported that the concession for executing 
the necessary work will be acquired by the Sultan’s Civil List, and 
this fact is regarded asa proof that Turkey regards the possession of 
Tripoli as fully assured to it both by its own military forces and also 
by the assurances of certain foreign Powers, at Jeast for a long time. 








+ Re-engined by Earle and Co., Hull, in 1890. 


advance made is due to the peculiar difficulties of the 
subject. 

I will now proceed to study briefly the subject itself: 
Water and steam are supposed to consist of minute, hard, 
and perfectly elastic (spherical) particles; the difference 
between the solid, liquid, and gaseous state is supposed to 
be the variation of the density of the aggregation of these 
particles, and therefore the importance of the part played 
by mutual action and reaction. This mutual action is 
supposed to be very great during a minute portion of 
time before and after a collision, and to be negligible 
during the comparatively long time which lapses between 
the collisions of any two particles. 

Such are the suppositions which a few years ago were 
supposed to offer a feasible explanation of the behaviour 
of gases, their expansion and contraction, as studied by 
Boyle and Charles, and their unlimited capability of 
expansion and diffusion as studied by Avogadro., Also, 
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the explanation of the latent heat of evaporation as found 
by experiment and change of entropy, as well as modern 
spectroscopic discoveries. 

This is the point we start from, this is what we are 
taught in our science lectures, and it is from this point 
that we have to begin our research. But on examination 
we find that this is nothing more than a hopeless jumble 
of suppositions; one supposition has been added to 
another to explain the observed facts, besides the count- 
less modifications—as the theory of oblique impact 
advanced by Clausius, and Maxwell’s repelling forces, 
inversely proportional to the fifth power of the distances 
between the particles, and Stefan’s assumption of mole- 
cular diameters inversely proportional to the fourth root 
of the absolute temperatures of the gases, and so forth. 
These latter merely strip the atomic and kinetic theories 
of their claim to simplicity, without adding one whit to 
their efficiency. 

We have only to glance at the real meaning of the 
atomic and kinetic theories to see how fatally they are in 
contradiction to Descartes and Newton’s theory of the 
conservation of energy, which is not only called an 
established fact, but is one of the foundation stones of 
these theories themselves, since the mechanical theory 
of the universe seeks to explain all phenomena by 
simple changes in the distribution of mass and energy, 
both of which are primarily supposed to be con- 
served. In the atomic theory, for instance, it is 
assumed that the particles are perfectly simple and 
perfectly hard, and hence from the first principles 
of mechanics, perfectly inelastic, since elasticity im- 
plies a compound body, the distances between whose 
parts can be varied against a force which tends to 
prevent such change of figure, and this is quite impossible 
with an atom as pictured by the atomic theory. Yet 
above I have had to put down “ perfectly elastic” as one 
of the necessary suppositions, in order that we may hold 
a theory of constant collisions and still conform to the 
requirements of the law of the conservation of energy. 
Similarly, in the kinetic theory of gases the same law 
makes it necessary to suppose the molecules to be com- 
pounded of a number of atoms, which have to be so 
small in some cases to account for the observed value of 
the specific heat—whether reckoned at constant pressure 
or constant volume—as to be altogether discountenanced 
by chemistry. 

Our material for the theoretical study of the formation 
of steam is, therefore, in a most ragged condition, and 
before one single step forward can be made we must 
realise that these theories are not the true explanations, 
but merely theories analogous in some ways to the true 
one, only stepping stones from which to start work. It 
is evident that these are temporary theories of a past 
generation already worn threadbare, and defaced by the 
requirements of more modern observation. The value of 
such a theory as this depends on the number of points in 
which it is analogous to the true explanation, whatever 
that may be. Inthe present case the theory presents the 
appearance of a parable which has fulfilled its primary 
object, but in which the analogy has been carried too far, 
making a great deal of patching necessary. The atomic 
theory has done the bulk of its duty, and people must be 
prepared to let it give place to a higher and, I believe, 
more complicated theory, in which the analogy to the 
true explanation is more perfect, so that it can better 
pass the exacting inspection of modern science. Such a 
theory has not yet been formed, but we shall not have to 
wait long before we have either a completed theory in 
which forced vortices in the ether replace the concept 
“atom,” or else one in which the particles—at least five 
hundred times smaller than atoms—which apparently 
constitute matter in a fourth state, as found in very 
highly rarefied tubes under electric discharge, are con- 
sidered to be the ultimate particles of matter and to con- 
stitute compound atoms. 

So much for existing theories of the real nature of our 
heated steam, theories, I repeat, which are merely tem- 
porary stepping stones which give way the moment you 
put any real weight on them, because their foundations 
consist of contradictory terms. 

In the case of liquid water the molecules are supposed 
to be still largely influenced by their mutual attractions, 
that is to say, the time of travelling along a practically 
free path is quite comparable with the time of travelling 
within the sphere of action of another molecule before or 
after collision. It is worthy of note here that the mole- 
cules are supposed to exist in perpetual motion, which is 
being constantly changed in speed and direction by 
mutual attractions, and is thus identical with our 
astronomical theory of the motions and orbits of celestial 
bodies, with this extraordinary inconsistency, that in one 
it is mathematically demonstrated that true collisions are 
impossible, and in the other constant collisions at all 
angles is a fundamental postulate! Now, in heating our 
water we are supposed to be endowing the molecules with 
a greater average speed—Maxwell’s velocity of mean 
square. These, therefore, collide more violently, which 
at once sets up a strong repelling force, causing expansion, 
the molecules being more widely separated. In this 
condition it is obvious that the attraction at the surface 
will be very great towards the mass, and will not be 
balanced. by any external attraction. Hence it is evi- 
dently very difficult for any molecule to escape from the 
liquid, since it acquires a large negative acceleration as it 
approaches the surface. The comparatively small 
number which escape owing to their enormous velocity 
overcoming this attractive force are supposed to account 
for evaporation taking place at all temperatures and 
increasing with the temperature. 

And now comes the crucial point. A phenomenon 
takes place which the atomic theory cannot pretend to 
elucidate ; we can only show that it has its analogies in 
other parts of physics. We are stretching the water, and 
we find that there is a definite law between the stress 
applied and the strain produced, which we can represent 
by a well-shaped curve. Suddenly we arrive at a point 


where energy is rapidly absorbed without apparently 





doing any work whatever. This continues for some 
time, and then a new state begins, and once more we can 
find a law between stress and strain, though now it is in 
the steam. This phenomenon exhibited so universally 
by matter has an analogy in the behaviour of certain 
solids subjected to considerable tension. I refer to the 
“yield point” of metals. Put a bar of metal into a 
large testing machine and subject it to tension. A curve 
can be automatically plotted between stress and strain, 
but presently a point will be reached when the bar will 
rapidly stretch, even if the load is kept constant—in fact, 
even if it is very considerably reduced—and this stretch- 
ing may continue for several seconds. After this a 
regular law will again exist between stress and strain 
until the point of fracture is reached. In both cases at a 
certain point the law between stress and strain is merci- 
lessly violated for a definite length of time, and without 
any apparent reason. All that science can say is that 
probably some molecular re-arrangement takes place. 

In our steam we have, according to Clausius, about 75 
thousand million billion molecules to the cubic inch at 
normal pressure, or at 100 lb. per square inch there would 
be about 487 thousand million billion molecules to a cubic 
inch, each one being about sgpg45000 Of an inch in dia- 
meter at a mean distance apart of spp) qq5 Of an inch, 
and each weighing about 3 + 10” grammes, moving at 
an average speed of 1100ft. per second, and it has taken 
about 1181 thermal units per lb. to force these apart into 
this agitated state from the freezing point. 

In the light of this theory we can now picture our 
boiler plate with water above and fire below. Heat will 
pass from the hot body—the fire—to the colder one—the 
water—and it is no simple problem when there is a boiler 
plate between them. The way the heat passes from the 
fire to the boiler plate is chiefly by radiation and absorp- 
tion, the radiation taking place from the whole of the fire, 
hot gases, and sides of the fire-box, and in a far less 
degree by direct conduction from the hot gases to the 
boiler plate. We thus have the molecules of the boiler 
plate thrown into, and kept in, a violent state of motion. 
This can in turn be communicated to the water in two 
ways, by radiation and conduction. In this case, how- 
ever, we have the same surface in contact with the water 
as is acting upon it by radiation, and hence it is probable 


(that this action is chiefly one of conduction rather than 


radiation. If the water were really in absolute 
contact with the steel of the boiler plate this would 
be simple enough, but dealing with the conduction of 
heat from one conductor to another is just like dealing 
with the conduction of an electric current from one con- 
ductor to another, that is to say, we must see that there 
is good contact. This is generally obtained by pressing 
the conductors together and carefully cleaning them, and 
if this is not done there is considerable, often infinite, 
resistance at the junction, even when the bodies appear 
to be slightly pressed together, and in the last few years 
we have learnt to make use of such a contact in two of 
the most sensitive instruments we possess, the micro- 
phone and the coherer. In the normal state in these 
instruments there appears to be an insulating medium 
between the conductors, which may consist of a thin film 
of grease or other dirt, or even only of occluded air. It 
is the same with the surface of our boiler plate, where we 
are sure to find an important layer of grease or dirt as 
well as steam hindering the conduction of heat from the 
plate to the water. 

It is thus of primary importance that the two surfaces 
of the boiler plate should be as large as possible, without 
much regard to the conducting power inside the plate, as 
Peclet and Wye Williams have shown, but for two 
totally distinct reasons: (1) the lower side, for the sake 
of greater absorption of radiant energy; and (2) the 
upper side, for the sake of lessening contact resistance 
between the plate and the water, so as to make conduction 
easier. Also, it is now more obvious why ebullition 
centres are formed, since, as in the electrical cases, sharp 
jagged edges tend to lessen surface resistance very much, 
and also clean spots on a new boiler will be natural 
ebullition centres for reasons explained above, and will be 
kept clean by the ebullition itself—grease them over and 
they will no longer form ebullition centres. There is also 
another most important cause for the formation of 
ebullition centres which I shall mention presently. 

Now supposing we are dealing with atmospheric pres- 
sure—so as to be able to compare figures—each ounce of 
water represents about 11} thermal units at the boiling 
point, and an ounce of steam formed at the same 
temperature represents about 71} thermal units, the 
difference being the latent heat of one ounce of steam at 


=s 60} thermal units. 


16 
The author of the article in question is wrong in 
supposing that this enormous quantity of energy 
is obtained from nowhere by an ounce of water instan- 
taneously (60} thermal units is equivalent to raising 
1 ton to a height of 21ft. = 46,740 foot-pounds = 69 x 
10?° ergs). This heat is gained just as gradually as the 
heat which warmed the water in the first place, but as 
soon as the temperature of 212 deg. Fah. is reached—if 
at 15 1b. per square inch—the heat is still gradually 
absorbed, but no longer as sensible energy, but as iatent 
heat. Thus, in one minute it may have changed its heat 
from 200 deg. to 205 deg., in the next from 205 deg. to 
212 deg.,in the next from 212 deg. to 212 deg. + 1 thermal 
unit of latent heat, and so on. 

d now comes in another curious unexplained phe- 
nomenon. When a large amount of the latent heat 
necessary for the formation of steam is obtained, the 
water has a strong tendency to become steam, and for 
this purpose snatches the remaining units from the sur- 
rounding water at the expense of its latent energy, if not 
its temperature. Thus, heat passes from a portion of 
water with an equivalent of fewer thermal units toa 
portion containing more thermal units, in order that this 
latter may complete its quantity for the formation of 
steam. Let me illustrate this rule by the phenomenon 
of the production of ice by cooling water. It is well 


atmospheric pressure, viz., 











known that pure still water can be cooled several degrees 
below 82 deg. Fah. without the formation of ice. We 
subtract a certain number of units until we have, say, 
water at 29 deg. Fah., and still we go on subtracting 
units without anything apparent happening. What are 
we doing? We are subtracting some of the latent heat 
of fusion, and some is still retained. It is a critical 
balance. Drop in some sand at one point, and ice will be 
immediately formed there. The formation of this ice 
means the delivery of the remaining units of the latent 
heat of fusion which are thus given to the surrounding 
water, which at once rises in temperature, because the 
water next it has managed to freeze. In the same way 
with steam, most of the latent heat is acquired gradually, 
and then one portion evaporates at the expense of the 
heat of the portions round it. It will now be under. 
stood that this is an important factor tending to prevent 
the even formation of steam all over the boiler plate and 
favouring ebullition centres. 

Next as to the question of the bubble of steam 
gaining in weight as it rises through the water. I 
contend that the steam itself is likely to be slightly 
superheated and not the water through which it is pass- 
ing, though this will be very nearly heated to the point 
of evaporation, since, due to the laws of convection, the 
water above will have just steamed up from the boiler 
plate below after heating. I do not mean that the water 
cannot be superheated, but that this does not afford an 
explanation of the phenomenon in question, since the 
quantity of heat obtainable would be insufficient to in- 
crease the size of the bubble appreciably. The water 
may or may not be slightly superheated, but it may very 
likely have got some of the latent heat necessary for 
complete evaporation. Hence it may only need a few 
units to make it evaporate. This cannot be obtained 
direct from the bubble of steam, but may well be 
obtained from the latent heat of the surrounding water, 
as explained in the case of the formation of the original 
bubble, and it is likely that this would be a tendency in 
the presence of the nucleus of steam already formed. 
Theories on the absorption of steam by water are very 
ingenious, and if such were the case the phenomenon 
under consideration could be easily explained. The 
latest acceptable theory on the molecular constitution of 
water is that steam consists of pure H,O, termed 
hydrol, that ice consists of pure (HO), termed trihydrol, 
and that water is a mixture of dihydrol (H,O), and tri- 
hydrol (H,O);, the percentage depending in a simple 
manner on the temperature. Such a theory as this 
explains the anomalous thermal expansion, and obtains 
confirmation from optical refraction. It explains the 
melting of ice by pressure as the dissociation of trihydrol 
into dihydrol by pressure, and therefore its unexpected 
latent heat as latent heat of dissociation, and obtains 
confirmation from the observations of the unusual 
variations of the surface tension of water. It explains 
the unusual value of the latent heat of fusion, the specific 
heat and latent heat of evaporation, and also its unusual 
law of variation of viscosity and dielectric capacity— 
Réntgen—with variation of temperature. It is thus very 
strongly supported, and according to this theory there 
does not seem to be any reason why some of the dihydrol 
and trihydrol should not be dissociated into hydrol and 
absorbed by the remainder of these two—vide Phil. 
Mag. November, 1900. The picture of peas jumping 
up and down on a tambourine representing molecules 
of water above a boiler plate, and a thick cushion 
representing a film of grease, is attractive at first 
sight, but I should imagine that it is wholly incorrect. 
As I have stated above the conduction of heat from one 
conducting body to another is quite a different problem 
to conductance inside any body; it is a problem of the 
conducting properties of surfaces and surface films, and 
as in the case of the coherer of wireless telegraphy, is one 
that is at present little understood and of great delicacy. 
Thus the grease does not act so much as a mechanical 
cushion, but as a physical insulator. R. H. M. 








THE INCORPORATED GAS INSTITUTE. 


Last week we gave a report of the presidential address 
of Mr. S. W. Durkin, M. Inst. C.E., and of the lecture 
delivered by Mr. James Swinburne, M. Inst. C.E., at the 
annual meeting of this Institute, held at Southampton 
on the 10th to the 12th inst. We will now refer to the 
ten papers which were presented at the meeting. 
Perhaps the most generally interesting of these was 
one by Mr. Dugald Clerk, M. Inst. C.E., on “ Large Gas 
Engines and the Gases used by them.” The author 
described the four types of large gas engines now con- 
structed on the Continent. Two types operate on the 
Otto or four cycle, and the remaining two on the two 
cycle which is identified with the author’s name. The 
largest engine examined by him during recent visits to 
Germany and Belgium was one of 1200 brake horse- 
power, having four cylinders operating on the Otto 
cycle. It is at the Hoerde Ironworks in Westphalia, and 
was constructed by the Deutz Gas-Motoren Fabrik of 
Cologne. The fuel used is blast furnace gas containing 
82 per cent. of carbonic oxide and 2} per cent. of 
hydrogen. The cylinders are 33in. in diameter, and have 
a stroke of 39°3in. The pistons work without water- 
cooling. The well-known engines built by Messrs. 
Cockerill at Seraing have larger cylinders; they likewise 
work on the Otto cycle. The largest is of 725 brake 
horse-power. It has a single cylinder, 51°2in.in diameter, 
with a stroke of 55:3in. The blast furnace gas used has 
a higher calorific power than that at Hoerde. It contains 
7:0 per cent. of marsh gas, in addition to 27°9 per cent. 
of carbonic oxide, and 1:0 per cent. of hydrogen. Of the 
two types of two-cycle engines, ‘one made by Messrs. 
Kérting, of Hanover, operates precisely on the original 
Clerk cycle of 1881, but is double-acting. The author 
inspected a 500 horse-power engine of this type in work 
at Duisberg. It has one motor cylinder, 24°8in, in dia- 
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meter, and 43°3in. stroke. The other type of two-cycle 
engine is the “ Oechelhaeuser,” made by the Deutsche 
Kraftgas-Gesellschaft, of Berlin, of which many examples 
are at work. There are two working pistons, which 
move in opposite directions in one working cylinder open 
at both ends. The cylinder is without ports or irregu- 
larities of any kind, and hence is admirably adapted to 
deal with blast-furnace gas, which can only with extreme 
difficulty be entirely freed from dust. The author found 
that the Oechelhaeuser engines worked with great 
smoothness, and were very certain in all the valve opera- 
tions. They are being constructed up to 1000 horse- 
power in one cylinder, and up to 2000 horse-power with 
two cylinders. A 600 horse-power engine of this type 
has operated continuously since January, 1899, at 
Hoerde. 

The author next referred briefly to large gas engines in 
this country, mentioning the 400 horse-power Crossley 
Otto cycle engine, and the 500 horse-power Premier 
engine. Little use, however, has yet been made of blast- 
furnace gas for engines in this country, probably because 
fuel is cheaper here than on the Continent, and there is 
less incentive to utilise waste fuels. Dowson gas is 
generally used here for the larger gas engines, and, in the 
author's opinion, is unlikely to be ousted by Mond gas, 
even if the latter can actually be supplied at the promised 
2d. per 1000 cubic feet. Gas-producing plant is now 
being made, by Messrs. Crossley among others, to supply 
gas engines without the intermediary of the cumbrous 
and expensive gasholder. The author thinks, however, 
that if coal gas, having a heating value of 600 B.T.U. per 
cubic foot, could be distributed for about 1s. per 1000 
cubic feet, it would compete very successfully with 
Dowson and similar gases for the supply of heat and 
power. Gas engines up to 100 horse-power would com- 
monly use such coal gas at that price, and an enormous 
expansion would ensue in the gas and gas engine 
industries. 

Another interesting paper was one by Mr. W. D. 
Child, of Romford, describing the application of two 
Laval steam turbines for driving the fans required for 
producing the air-blast for carburetted water gas plant. 
Mr. Child is very highly pleased with the performance of 
the turbines, on account of their simplicity and high 
efficiency. He adopted them in preference to recipro- 
cating engines, with a view to avoiding excessive vibration 
in an engine-room erected on old walls, which were well 
able to stand the weight of the engines, but were likely 
to be affected by the vibrations of high-speed machinery 
driven by reciprocating engines. He found that they 
not only fulfilled his expectations in this respect, but 
afforded many collateral advantages. He suggested that 
they might be employed equally well for driving ex- 
hausters. 

Mr. T. G. Marsh, of Manchester, described, in a paper 
entitled “A New System of Gas Measurement,” a new 
rotary gas meter, in which the stream of gas propels 
vanes attached to a shaft connected to a counter. The 
difficulties in constructing a meter on this principle lie 
chiefly in properly guiding the gas on to the vanes, and 
in reducing the friction of the shaft to a minimum. 
When only a relatively small quantity of gas is passing, 
a meter of this type does not register correctly, hence its 
scope is greatly curtailed; but it should serve well to 
control the working of plant on a gasworks. It is, of 
course, much more compact than the ordinary wet station 
gas meter of equal capacity. 

Mr. J. P. Leather, of Burnley, described methods he 
has adopted for the valuation of oil for gas making. He 
was led to investigate the matter owing to a purchase of 
Borneo oil for use in a carburetted water gas plant having 
given unsatisfactory results. But we may remark that 
no gas manager should ever be persuaded to buy gas oil 
without having a sample examined with a view to deter- 
mining its fitness for gas making. The trifling cost of 
such an examination is but a thousandth part or so of the 
loss which may result from an attempt to use unsuitable 
oil. We are surprised that an engineer of Mr. Leather’s 
reputation should have ever attempted to dispense with 
a proper examination of gas oil prior to purchasing. 
Most gas engineers, however, are too fully occupied with 
engineering work proper to spend time on the elaboration 
of a scheme of oil-testing which may well be left to the 
chemists. Actually, Mr. Leather had to have the assist- 
ance of a chemist in his investigations, and the paper 
would have come more appropriately from the latter, as 
it was devoid of engineering matter. 

A useful little paper on “ Efficiency and Economy in 
Ga; Distribution ” was contributed by Mr. Walter Hole, 
of Leeds. He referred to the enlargement of distributing 
systems necessitated by the continuous increase in the 
demand for gas, and gave a short account of the difficul- 
ties which had to be overcome in laying a 36in. main 
recently in an important thoroughfare in Leeds. He 
then discussed the economy achieved by the use of long 
pipes in main laying, and afterwards recommended the 
making of joints with an alloy consisting of 28 per cent. 
of antimony and 72 per cent. of lead run at a temperature 
of about 365 deg. Cent. By this means “setting-up,” 
which in many positions is difficult and expensive, is 
avoided, but the alloy, of course, costs more than lead. 
He made a few further comments on incidental points in 
main laying and distribution. 

Three papers of somewhat subsidiary importance from 
an engineering standpoint were read on the following 
topics :—‘* Maintenance of Incandescent Gas Burners by 
Gas Companies,” by Mr. N. H. Humphrys, of Salisbury ; 
“ The Fittings Business as an Aid in the Sale of Gas,” by 
Mr. R. Watson, of Hertford; and “ Automatically Light- 
ing and Extinguishing Public Lamps,” by Mr. W. R. 
Mealing. A paper by Mr. R. G. Shadbolt, of Grantham, 
advocated Sunday rest for gasworkers, ostensibly on 
grounds of expediency and economy. Apart from moral 


and sentimental considerations, it is a question whether 
work would not be better performed in all gasworks 
under a uniform system of one day’s rest in seven; that 
is to say, that on each day of the week one-seventh of the 





workers would be making holiday. Under such a system 
all would get a reasonable rest, and there would be no 
question of enhanced pay for Sunday work, which is a 
fruitful source of trouble in works where Sunday rest is 
practised as far as possible. 

The last paper to which we have to refer was one by 
Mr. C. E. Jones, Assoc. M. Inst. C.E., of London, which 
aimed at answering the question, “ Is the Gas Capital in 
England and Wales Excessive?” The author had com- 
piled statistics of the capital burden per unit volume of 
gas sold, and per consumer, for about 400 gas under- 
takings in the United Kingdom not owned by local 
authorities. He had classified the undertakings accord- 
ing to size, and gave the average results for each class. 
In conclusion he submitted that the capital of gas 
companies was, speaking generally, higher than was 
warranted by fact, and that it had not its equivalent in 
works, and should be reduced. About 100 companies 
had abnormally high capitals. He suggested that parlia 
mentary powers should be sought for applying half the 
surplus profits of an undertaking to a sinking fund, with 
a view to thus securing relief from over-capitalisation. 
He concluded with a reference, which was somewhat 
beside the question under discussion, to the compara- 
tively high degree of purity of London gas. He thought 
this an expensive luxury, which gas consumers in the 
metropolis could forego with advantage. But he did not 
actually state what is the extra cost per 1000 cubic feet 
of the purification of gas in London, as compared with 
other large towns where a less high degree of purity is 
maintained. Asa matter of fact, the additional cost is 
practically nil, and does not warrant an increase of }d. 
in the selling price of 1000 cubic feet of gas. In follow- 
ing the fashionable lead of abusing London gas regula- 
tions, we think Mr. Jones must have spoken without 
reference to the actual statistics. 

The technical proceedings which we have now briefly 
reported rendered this year’s meeting more satisfactory 
than those of recent years, though the attendance of 
members was not quite so large as usual. The private 
business transacted included the election of Mr. Andrew 
Dougall, of Tunbridge Wells, as president for the ensuing 
year, and the passing of resolutions which bring the 
Institute a stage nearer amalgamation with the Institu- 
tion of Gas Engineers. If the Councils of the two bodies 
now proceed to dispose of the remaining obstacles to 
amalgamation in a conciliatory spirit, it is possible that 
the two bodies may be united at a not far distant date. 








ELECTRIC TRAMWAYS AT CHATHAM. 


On Tuesday last the formal opening of a system of electric 
tramways for Chatham and district took place, when a number 
of gentlemen made a trip from the power-house at Luton to 
the Chatham Town Hall. The system has been constructed 
by the British Thomson-Houston Company, Limited, for the 
Chatham and District Light Railways Company, and has at 
present a length of about 84 miles, of which about 2} miles 
are single line. The district served will be seen from the 
accompanying sketch. Owing to the narrowness of most of 
the thoroughfares traversed the gauge has had to be restricted 
to 3ft. 6in. The contract for the complete equipment was 
let to the above company in June, 1901, the work including 
all buildings and plant, permanent way, overhead line, cars 
and motor equipment. The design and construction has 
been under the personal supervision of the company’s chief 
engineer, Mr. A. H. Walton. The building has been carried 


Ry 
ACY xo Bathing Pon 


\ oe ance 
. ue 


Navy Powe < 
rr 


i ? 
Zk A Giuncnam jf, ound 
Br / —— - Bathing Pond 
Brom kK) dj = deft 


7 , « 
oo a =: NewBrompton J ~ 
’ {1 <J . 
High Street-F, A 
Gunwharf Entrance ey Por a. : 
f 2 NewBromptgp Station 
\\ CHATHAM Fa & yf 4 
S4 EF fvaa? 
nn ] >= / 
S s c_ © ill = 
eke 4 ‘a > 3 
a x SNS 
yy 4 fe 4 
AS aS ae Single Track a = == 
OW ig 


, NENG e' 
; ya Pre Fs “A Double » 








Dockyard Gate 








\ > bs eee 
Chatham <o 


Ry Station } Cont enatha® 


Jezreel’s Tower 


®oag = 


% 
2 Rain am Say 
i 


Zid ston, e 


Power Station 


~ 
j & Car Sheds ce “a Luton 








Rea): 
rs 
Les 





CHATHAM ELECTRIC TRAMWAYS 


out by West Brothers, Stroud, J. W. Nash and Son attending 
to the architectural details and supervision of building. The 
buildings comprise :—Car sheds and repair shops; main 
generating station; tank house, cooling pond and pump, 
offices, &c. The car sheds proper are laid out for fifty cars 
in two bays each 38ft. 10in. wide by 193ft. 6in. long. One 
bay is arranged with four tracks having inspection pits 
running the whole length, the rails being laid on longitudinal 
sleepers. The other bay is arranged for four tracks, the rails 
resting on a concrete bed. 

At the end of the car sheds is a set of workshops, consist- 
ing of paint-shop, machine-shop, and general repair shop, 
these being equipped with the necessary tools and appliances 
for carrying out this work. 

The generating station is arranged in two sections, one for 
the engines and generators with auxiliary plant, and the 
other containing the boilers. The building is constructed 
substantially of brick on concrete foundations. Adjacent to 
the building housing the fuel economiser in connection with 
the boiler plant, and attached to this is a flue and brickwork 





pedestal for carrying a steel plate chimney, 150ft. high, from 
the underside of the cast iron base plate by 7ft. 9in. diameter 
at the top of the shell, and, when lined, haying a clear 
internal diameter of 7ft. The base plate is made of cast 
iron in sections, bolted together on the inside and prepared 
with holes for the holding-down bolts securing the same to 
brick foundation. The shell is made of steel plates, lap- 
jointed and riveted, tapering upwards, and finished with an 
ornamental cap at the top. 

The interior of the chimney is completely lined with fire 
brick specially moulded to suit the radius. The chimney was 
supplied and erected by Head, Wrightson and Co., Limited, 
of Middlesbrough. At the rear of the generating station a 
tank-house is built for carrying the main. storage tank, the 
interior of the house being utilised for stores. A cooling 
pond, built of brick on a concrete bed, is provided for the 
supply and storage of condensing water, and adjoining this 
is a brick sump for blow-off water from the boilers, so as to 
allow the same to cool before entering any drains. 

The boilers are four in number, of the Lancashire type, 
each 30ft. long and 7ft. diameter, with two flue tubes, each 
3ft. 9in. in diameter, and are made by Yates and Thom, 
Blackburn. The working pressure is 160 Ib. per square inch, 
and the evaporative duty 59001b. of steam per hour. Each 
boiler is fitted with Vicars stokers, driven from an _ over- 
head shaft by means of an electric motor. A fuel economiser 
is provided, consisting of 288 pipes, 4,°,in. diameter and ft. 
long, in thirty-six sections, each eight pipes wide, suitable for 
a working pressure of 160 1b. per square inch, and made by 
Lowcock and Co., Shrewsbury. The plant for cooling the 
circulating water in connection with the surface condensers 
comprises fifty of Gjers and Harrison’s patent simplex 
spraying nozzles, arranged in two sections of twenty-five 
nozzles each. 

A plant by the Desrumaux's Water Softener and Purifier 
Company, Limited, is erected for the purpose of softening 
the water, and so reducing the hardness to a degree suitable 
for use in connection with the steam boilers and other parts 
of the plant. The condensing plant includes one Wheeler 
surface condenser, with 1200 square feet of cooling surface, 
and is fitted with a pi fins air and circulating pump 
operated by a steam cylinder, the pistons being all mounted 
on one rod. 

The main generating engines are three in number, of the 
horizontal compound tandem type, each developing normally 
320 indicated horse-power, and a maximum of 480 indicated 
horse-power, when working with steam of 1501b. pressure, 
and running at 100 revolutions per minute, and working 
condensing. Each engine is arranged to drive a 200-kilowatt 
electric generator mounted directly on the main shaft. 

The makers of the engines are Yates and Thom, Black- 
burn. The cylinders are 15in. and 29in. diameter by 36in. 
stroke, steam jacketed and fitted with valves and gear of the 
Corliss pattern, arranged so as to automatically control the 
speed within 24 per cent. above and below the normal speed 
of 100 revolutions per minute. The crank shaft is made of 
open-hearth steel, 16}in. diameter in the body. At one end 
of the shaft a crank of the counterbalance disc type is placed, 
fitted with a steel crank be 6Zin. diameter by 8in. long. At 
opposite end of shaft, and adjacent to the fly-wheel, provision 
is made for mounting the generator. The fly-wheel is 15ft. 
diameter, and weighs 204 tons. 

The three continuous-current generators, each having a 
normal full-load capacity of 200 kilowatts at 550 volts when 
running at a speed of 100 revolutions per minute, are of the 
railway type, and are direct connected to their respective 
engines. They are of the slotted core type with carbon 
brushes, and the fields have eight removable poles, the field 
frames being divided horizontally. One series-wound booster 
is employed, consisting of a 500-volt shunt wound motor, 
driving a series wound generator, having a normal full-load 
capacity of 174 kilowatts at 50 volts. The switchboard con- 
sists of panels of slate 2in. thick, with a gin. bevel onall front 
edges. Each panel is 90in. high, built up in two pieces, the 
upper part being 62in. high and the lower or sub-base 28in. 
The panels are assembled on vertical angle irons with nickelled 
bolts and washers, the adjacent panels butting together, 
rendering the framework invisible from the front. Floor 
brackets are provided, and tie rods for supporting the board 
from the wall. 

The station lighting set comprises one Belliss standard 
engine capable of developing 112 brake horse-power when 
running at a speed of 400 revolutions per minute, with a 
steam pressure of 150 1b. per square inch and working con- 
densing. The engine is arranged to drive a 75-kilowatt 
electric generator—mounted on a combination bed-plate— 
which will be used for supplying power for lighting the sheds 
and offices, and for shunting cars after the main sets have 
been shut down. 

Double overhead line equipment has been carried out along 
the whole of the routes, together with single lines over the 
various tracks in the car sheds and in the yard of the power 
station. The trolley wire, of 00 gauge, is of hard drawn 
copper, having a diameter of about -364in. Side pole and 
bracket construction has been used throughout, except in a 
few places where spans are erected. The bracket arms vary 
from 8ft. to 18ft. in length. The overhead line is divided 
into 4-mile sections by section insulators ; guard wires have 
been erected where necessary. The line and return feeder 
cables, together with cables for affording telephone com- 
munication between various points of the routes and the 
power station, and for measuring the drops between different 
points of the rail return, in accordance with the Board of 
Trade regulations, have been supplied and laid by W. T. Glover 
and Co. All the cables are made up of stranded copper con- 
ductors, insulated with impregnated paper and lead covered, 
and are laid in a wooden trough filled up with insulating 
compound, suitable distance pieces being employed. The 
whole of the cables are laid, wherever practicable, under the 
footways. The line feeders are four in number. 

The contract for the permanent way was sub-let to Mr. 
Osman, of Southampton. The rails are of the girder type, 
6in. deep, weighing 924 lb. per lineal yard. They were sup- 
plied by the Barrow Hematite Steel Company in 45ft. 
lengths, with a proportion of 30ft. and 36ft. lengths. There 
are five tie-bar holes in 45ft. rails, and proportionately in the 
shorter lengths. The fish-plates are 28in. long, weighing 
44 lb. per yard, and are secured with six lin. bolts and nuts. 
Sole-plates are fitted under all rail joints, and held securely in 
place with eight bolts and nuts. The tie bars are of flat 
mild steel, provided at each end with a round shank, screwed 
with Zin. Whitworth thread and with two nuts, and of suit- 
able length for a gauge 3ft. 6in. Drain rail boxes are pro- 
vided where necessary. All points and crossings are of 
crucible cast steel made by Hadfield’s Steel Foundry 
Company, Limited. ach rail joint is bonded with two 
Chicago bonds, with cross bonding at suitable intervals. 
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The company starts service with twenty-five cars. The 
bodies have been built by G. F. Milnes and Co., and are of 
the double-deck type, with reversed staircases, the seating 
capacity being 26 outside and 24 inside. They are mounted 
on Brill 6ft. wheel base trucks, fitted with Peckham life- 
guards and slipper brakes. The equipment consists of two 
motors of the G.E. 58 type, and B. 18 controllers with 
rheostatic brakes. The trolley is fixed centrally on the top 


deck. 

Many difficulties have been met with in the laying of the 
permanent way, owing to the narrowness of the streets and 
the peculiar conformations of their surfaces; but the con- 
tractors appear to have effectively overcome all these, while 
the overhead construction has been carried out as un- 
obtrusively as it is possible in a town offering such peculiar 
conditions. 

Mr. H. W. Miller has had charge of the whole of this con- 
tract, under Mr. A. H. Walton, whilst Mr. E. T. James has 
ucted as resident engineer-in-charge of power-house plant, 
cars, and overhead line, and Mr. W. H. Davis has super- 
intended the track work and bonding. 








THE SHOREDITCH NEW GENERATING 
STATION. 


Wuen the existing electric power station of the Shoreditch 
Borough Council was opened by Lord Kelvin in June, 1897, it 
contained three generators each of 165 kilowatts, and three with 
an output of 70 kilowatts, and it was supposed that this plant 
would be quite sufficient to supply the needs of Shoreditch 
from an electricity point of view for many years to come. 
From the moment, however, that the service was effected the 
demand has steadily and continuously increased, so that for 
some time past the original generators have been supplemented 
by others of the largest size possible to get into the remaining 
space in the original engine-room, and it became necessary 
for the Council to consider seriously the necessity of erect- 
ing a new power-house on a larger scale than the former 
one. 

A suitable site having been found at the corner of Whiston- 
street and Bath-place, Haggerston, on the banks of the 
Regent’s Canal, the Borough Council instructed their consult- 
ing electrical engineers, Messrs. Kincaid, Waller and Manville, 
to prepare a comprehensive scheme for the erection of a new 
power-house which would provide for all the possible future 
needs of the district. Thescheme proposed by them has been 
adopted by the Council, and the works, of which the following isa 
description, have been completed under the supervision of 
Messrs. Kincaid, Waller and Manville and Mr. C. Newton 
Russell, the borough electrical engineer. 

The design of the new power-house, which was formally 
opened last Monday, is on a large scale, although only two units 
of generating plant have at the present been installed, but the 
engine-house and boiler-house are capable of enlargement to 
an extent that will allow the present output being multiplied 
many times—to such an extent, in fact, that it is inconceivable 
that the demand for an electricity supply in Shoreditch can 
in the future exceed the facilities offered by the Whiston-street 
site installation. 

Generating station—The generating station occupies a 
site of about 19,800 superficial feet in area at the corner of 
Whiston-street and Bath-place, Haggerston, with frontages 
to the Regent’s Canal and the Haggerston Basin, enabling 
coal to be delivered by barge, and providing a supply of con- 
densing water. The buildings consist of a boiler-house, 
68ft. by 62ft., with pump-room adjoining; engine-house, 
78ft. Gin. by 59ft. 6Gin., with basement, into which the con- 
densing water and other pipes are taken. A subway for the 
cables leading from this basement to a chamber under the 
pavement in Whiston-street is provided for the feeder cables 
leaving the station. A transformer room, containing the 
continuous-current transformers for supplying the network in 
the neighbourhood of the generating station, is provided, 
with workshop and stores also adjoining the engine-room. 

The switchboard gallery extends the whole length of the 
engine-house, and is 11ft. above the floor level. Chambers 
are provided below the gallery for the reception of the shunt 
regulating and other resistances, and for the accommodation 
of the cables proceeding to the machines and circuits. A 
room for the engineer-in-charge at this level leads directly on 
to the gallery. A handsome room, with ante-room, having 
separate approach, is provided for the members of the Com- 
mittee. 

Accommodation for a resident engineer has been provided ina 
small houseat thecorner of the site, withentrance from Whiston- 
street. Separate rooms are provided for the men employed 
in the engine-house and boiler-house respectively, and each 
have their necessary lavatory accommodation. The chimney 
shaft, 180ft. in height, with an internal diameter of 10ft. at 
the top, is placed in the yard at the rear of the site, and 
adjacent to the canal. The buildings are faced externally 
with picked Fletton bricks, relieved with red Leicestershire 
bricks. The engine-house is faced internally with Fletton 
bricks, having a glazed brick dado and strings running round 
the walls, with glazed brick arches to the openings. The floor 
is laid with vitreous mosaic. The foundations of the chimney 
shaft and the main wall of the buildings are taken down 
to the London clay, a depth of about 21ft. The contractors 
for the buildings are Johnson and Sons, of Leicester, and for 
the chimney shaft Storrs and Son, of Stalybridge. 

Boiler-house plant.—The boiler-house plant consists of four 
water-tube boilers of Messrs. Babcock and Wilcox marine type, 
having solid drawn steel tubes. Each boiler has a heating 
surface of 2720 square feet, and is fitted with an economiser 
containing 350 square feet of heating surface, making a total 
heating surface in the four boilers of 10,880 square feet, and in 
the’ four economisers of 1400 square feet, thus making a total 
heating surface in the four boilers and four economisers of 
12,280 square feet. It will be noted that the floor space 
occupied is very much less than with boilers of the land 
type. Three of the boilers are hand fed, having an ordinary 
grate area of 734 square feet, which makes a total grate area 
in the three boilers of 220} square feet. The remaining boiler 
is fitted with a double 4ft. patent chain grate stoker made by 
Babcock and Wilcox. The grate area of this boiler is 68 
square feet, the total grate area in the four boilers being 
therefore 2884 square feet. These four boilers combined 
will produce about 50,000 Ib. of steam per hour, and are 
arranged alongside one side of the boiler-house, the space on 
the opposite side of the boiler-house being available for the 
accommodation of additional boilers whenever they are 
required. The products of combustion are conveyed from the 
boiler to the chimney through flues constructed of steel 
placed overhead: The flues are lagged externally by magnesia, 
which is held in position by means ‘of external plates. A 





chamber has been provided at the base of the chimney shaft Weir Company’s make, and deliver to the boilers through the 
to which the main flue is connected, and is so arranged that | feeds, which are in duplicate, each main being provided with 


induced draught apparatus can be added subsequently. 

The boilers are supplied with coal from an overhead coal 
store having a total capacity of 750 tons, erected on steel 
stanchions above the stoking place in the centre of the boiler- 
house. Pockets with sloping sides are provided in the bottom 
of these bunkers to facilitate the discharge of the coal to the 
boilers. A special feature about the boiler-house is the 
arrangement by which the coal is lifted from barges on the 
canal alongside the generating station, conveyed to the 
bunkers and afterwards to the boilers. The coal is lifted from 
barges by means of a hinged grab or shovel of $-ton capacity, 
which is projected from a boom of parabolic form extending 
over the canal. This apparatus is situated at the top of a 
tower constructed of steel work placed near the edge of the 
canal at the end of the boiler-house. A parabolic form of 
boom enables the load to be lifted vertically until it reaches 
its extreme elevation, when an inward movement takes place, 
at the end of which movement the coal is dumped into a 
hopper and delivered, through a regulating duplex valve, into 
an automatic wagon, which, after being filled, is released 
and run over the top of the bunkers, dumping the coal at any 
point where it is required. The hoist is driven by means of 
two electric motors of the enclosed type, supplied by the 
Westinghouse Company, the space being regulated by a series 
parallel controller. Each of the openings at the bottom of 
the pockets beneath the coal bunkers is provided with regu- 
lating valves, one being placed opposite the centre of each 
boiler, which enables the flow of the coal to be controlled. 
The coal is delivered by means of these valves into a hopper 
having a weighing apparatus, so as to register correctly the 
amount of coal delivered to the boilers. At the present, the 
coal for the boilers which have not been fitted with 


| 
| 





a separate filter and water meter. The suction pipes to the 
feed pumps are also in duplicate, one pipe being connected to 
the overhead feed storage tank, the other pipe being connected 
to the hot well. The feed-water storage tank is constructed 
of cast iron plates, and is capable of holding 12,000 gallons of 
water. This tank is divided into two sections to enable either 
section to be cleaned without interfering with the continuity 
of the supply of water to the pumps. The hot well consists 
of a galvanised iron tank having a capacity of 1500 gallons. A 
special feature in connection with the hot well is that it is 
placed upon a weighbridge, so as to provide a ready means of 
measuring the water discharged from the air pump when 
carrying out tests on the plant. 

The main steam pipe is arranged in the form of a ring 
placed in the boiler-house, the main pipe being 10in. in bore, 
and constructed of mild steel, with the flangesshrunk on and 
riveted. Jointing is avoided as much as possible, and with 
this in view the branch connections are made by means of 
flanged outlets of mild steel, riveted on to the main pipes. 
The ring is divided up into sections by means of straight- 
through valves, so as to limit the effect of any failure to the 
particular section of the ring affected. All valves are of the 
straight-through pattern, with cast steel bodies. The whole 
of the steam and feed piping, feed pumps, storage tank, &c., 
have been supplied by Acton and Co. 

It will be seen from the above description that there. are 
some essentially novel features in the latest undertaking of 
the Shoreditch Borough Council. The marine type of Babcock 
and Wilcox boiler has, we believe, never before been utilised 
for service on land, and are expected to give efficient results, 
the comparatively small ground space occupied by them in 
comparison with their steam capacity is held to make them 
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mechanical stokers will be delivered on the floor in front of | 


the boilers as the fireman requires it. In the case of the 
boiler fitted with a mechanical stoker the coal will be de- 
livered directly into the hopper in connection with the stoker. 
The peculiar feature of this automatic railway consists 
in storing sufficient energy required by the loaded car 
descending an inclined track, the energy being utilised to 
return the empty car back to the place from whence it started 
after the load has been discharged. The loaded car runs 
down the inclined track, and when it has reached the end of 
its journey it has raised a counterweight a certain height by 
means of a cable, which the car picks up while running down 
the track. The weight rises only a limited distance, but 
when the car has dumped its load of coal, which is from 
20cwt. to 25 cwt., the weight falls, and whilst so doing 
pushes the car a certain distance back up the track, the 
momentum gained being sufficient to carry the car the 
remainder. One man only is needed to operate the railway, 
who starts the car when filled, but does not accompany it. 
The car runs down the inclined track, dumps its load, and 
hands it automatically to the workman. It runs with great 
rapidity, making the trip of 100ft., dumping its load, and 
returning in about thirty seconds. 

Gangways are provided in the boiler-house for access to the 
fittings in front of the boilers and to the stop valves on the 
main steam range. The coal handling apparatus has been 
supplied by Babcock and Wilcox, being of the Hunt Com- 
pany’s special design. The whole of the steel work, 
comprising the coal storage bunkers, elevator, tower, and 
roof for boiler-house, together with the overhead flues, have 
been supplied by Peirson and Co., St. Dunstan’s-hill, E.C. 

The feed pumps are three in number, two of them being 
capable of delivering 2500 gallons per hour to the boilers, and 
the third 5000 gallons per hour. They are of the G. and J. 





eminently suitable for a large electric generating station. 
The automatic railway for handling and trimming the coal 
in the overhead bunkers is also a novel feature in this country. 
It will be noticed that the system of supply adopted for the new 
generating station is similar to that supplied by the Council 
in their first generating station, i.c., high-pressure continuous 
current being generated at the power-house at about 1100 
volts, delivered to sub-stations located in various portions of 
the area, where the current is transformed down ‘to the 
pressure required for the service to consumers’ premises 
through continuous current motor transformers, consisting 
of machines with one field and a double-wound armature. 
The distribution from the sub-station through the streets to 
consumers’ premises is on the two-wire system. 
Engine-house plant.—The engine-house consists of two 
vertical slow-speed Corliss compound steam engines, each 
direct-coupled to a continuous-current dynamo of 800-kilo- 
watt capacity. Each engine is provided with its own con- 
densing plant, consisting of surface condenser with air and 
circulating pump, driven direct from the main engine. The 
engines are designed to run at a speed of 90 revolutions per 
minute, and are capable of developing from 1300 to 1400 
indicated horse-power. The diameter of the high-pressure 
cylinder is 24}in., and the diameter of the low-pressure 
cylinder is 53in., stroke 42in. The crank shaft, generator 
bearings, connecting-rod end and slides are provided 
with forced lubrication under pressure, oil pumps being pro- 
vided for this purpose working from the crank shaft. The 
main standards are suitably enclosed to prevent oil splash- 
ing about, large doors and movable casings being provided 
to give access to the working perts. Both high and low- 
pressure cylinders are provided with automatic Corliss trip 
gear, controlled by the governor. The governor is of White- 
head’s isochronous type. In addition to the ordinary 
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governing an emergency governor of the inertia type is pro- 
vided. The fly-wheel, weighing about 32 tons, is of the 
built-up type, with steel tension arms. Steel rings are 
shrunk on the hub as an additional safeguard. Ladders and 
staging are provided for access to the valve gear and other 
working parts. The generators are of the multipolar type, 
made by the Westinghouse Company. 

The armature and commutator are built upon a ventilating 
cast iron sleeve, forced on the engine shaft under pressure. 
The field castings are divided in a vertical plane, and are 
mounted on cast iron slot-plates. The rated load of each 
of the machines is 730 ampéres and 1100 volts. The machines, 
however, are designed to carry an overload of 50 per cent. for 
two hours if necessary above this rating. The armature is of 
the slotted drum type, having a multiple winding so 
arranged that the circuits will not become unbalanced by a 
slight displacement of the armature from the centre of the 
fields. The brushes are adjustable by means of a hand wheel 
and worm gear, and the arms carrying the brushes are 
supported at the end next to the field casting, so as to leave the 
commutator free from obstruction. The brushes are of 
carbon. 


The arrangements for ventilation are very perfect in this | 


type of machine, and open ducts are provided for this purpose 


throughout the armature to the spider core and windings, | 
| switchboards have been supplied by Messrs. Cowans, of Man- 


the design of the spider being such as to set up a forced 
current of air through these ventilating spaces. The exhaust 


steam from each engine passes through an old separator on | 


its way to the condenser. The condensers each have a cooling 
surface of 2700 square feet. The air and circulating pumps 
are driven by means of levers from the high-pressure cross- 
head. The air pumps are of the Edwards single-acting 
type, and circulating water pumps being of the double-acting 


type. The circulating water is taken from the basin in con- 


nection with the Regent’s Canal, and is returned through | 


pipes down Bath-place into the main canal. 
exhaust to atmosphere with automatic release is provided. 
The engines have been manufactured by the Wallsend Slip- 
way and Engineering Company, and they also supplied the 
generators, together with exhaust and water pipes in connec- 
tion with the engines and condensers. 

As previously mentioned, the switchboard is placed on a 


gallery which runs the whole length of the engine-room, the | 
| brought up through the floor of the gallery, and are operated 


high-tension portion being placed at one end, and the low- 
tension at the other. 
the following sections :—(1) High-tension dynamo board, com- 


prising positive and negative dynamo panels for each generator, | 
| regulating switches and resistances. The high tension omni- 


with paralleling panel in the centre. (2) High-tension trunk 
feeder board, comprising positive and negative panels for two 
feeders. (3) High-tension transformer board, comprising 
panels for four transformers. 
vision for three arc circuits. 
of positive and negative feeder panels for six low-tension 
feeders. 


The high-tension board is divided into | 
| being provided. 


An alternative | 


| by Elliott Brothers. 


and the switches can also be opened by means of a hand trip 
gear. These switches break throughabout lin. of water. The 
instruments are of Evershed and Vignoles’ make, with the 
exception of the volt meters, which are of the Ayrton and 
Mather multi-cellular type. The recording instruments are 
A special feature in connection with 
the design of the switchboard is the camber that is provided 
below the gallery to contain the various resistances and high- 
tension omnibus bars. 

The spindles for working the regulating resistances are 


from a convenient height, cast iron pillars and hand wheels 
A light gangway is provided in the chamber 
below the board for convenient inspection of the various 


| bus bars which are carried in the chamber below the gallery, 


(4) Arc circuit board, with pro- | 
The low-tension board consists | 


This switchboard will be used in connection with the | 


continuous-current transformers, and for supplying the net- | 
work in the neighbourhood of the station, and is arranged | 


with plug system, whereby any transformer can be plugged 
on to any low-tension feeder. Both high and low-tension 


chester, the high-tension board being of their special design, 
the high-tension switches being mounted on horizontally 
crossed plates, and the whole being mounted on an iron 
frame, which is placed against the face of the wall without 
the necessity of leaving a space behind for access to the 
working parts. All the main high-tension switches are pro- 
vided with reverse current cut-outs of the Andrews type, 


| as previously mentioned, are supported on oil insulators. 


In addition to supplying the switchboards for the Whiston- 
street generating station, Messrs. Cowans have supplied 
trunk feeder panels at the receiving end of the trunk feeders 
at the old station in Coronet-street, and have supplied the 
additional switch gear for the two sub-stations at Reeves- 
place and Evelyn-street respectively. 








Tur Bermuda floating dock left Sheerness this week for 
Bermuda in charge of three tugs. The mammoth structure will be 
taken direct to Bermuda, 600 tons of coal ggg sag ve in the dock 
for the use of the tugs on their voyage. e dock, which is 
expected to arrive at Bermuda at the end of July, has cost the 
Admiralty over £200,000, 
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One of the advantages which the smaller boring mills 
possess over the lathe—an advantage which can hardly 
be denied by the stoutest advocates of the older machine—is | 
the possibility of making them duplex or even multiplex. Of 
course, we have double lathes, and double boring machines 
are very common and economical. The mill, however, lends | 
itself more kindly to this treatment than the lathe, and | 
several excellent types are extant. Probably Webster and | 
Bennett, of Coventry, have given the question of compound | 
vertical tools as much attention as any one in this country. 
They have recently completed the double boring and turning | 
mill, which is illustrated on this and the next page, toentirely 
new designs. The machine consists of two tools with one 
common body, but in all other respects quite independent. 
Of course, one operator looks after both sides. 

The chucksor tables are driven by large spur gearing, which 
has a pressure ring running in oil to take the down thrust. | 
The spindles are of large diameter, and the bearings are adjust- 
able for wear. The driving cones take wide belts, and the power 
is still further supplemented by double purchase gearing, thrown | 
in or out of action by moving handles at the front of the | 
machine. The turrets are bored to receive the tools, which | 
are securely clamped in position. The driving mechanism is | 
of steel and hardened. Both turret slides are fitted with 
indicated swivels for taper boring or turning. A positive stop 
is fitted to set each turret central with its chuck when boring. | 
All the feed motions, vertical, angular, and horizontal, are | 
automatic, positive, reversible, and self-stopping. 

The feeds of the two turrets are in every way independent 
of each other. The trip motions are simple in their action, 
and work when the direction of any feed is reversed. They 
are of the same design as that illustrated in our issue of October 
4th last, when a smaller machine of the same kind was 
described and illustrated by engravings and drawings. The | 
trip dials are marked in eighths of aninch. The rate of feed | 
is changed by the movement of a lever. The turret slides are | 
balanced to allow of easy manipulation. All gears are cut | 


from the solid blank. | 

The principal dimensions are :—Diameter of chuck, 30in. ; | 
diameter of turret, 12in. ; diameterof turret holes, 2in. ; num- | 
ber of turret holes, 5; automatic travel of turret, 16in. ; maxi- | 
mum height, table to turret, 22in. ; height, table to cross slide, 
16in. ; number of table speeds, 16 ; number of rates of feed, 6 ; 











four-speed cone, I4in. to 8 by 34in. belt®; size of fast and loose 
pulleys, 14in. diameter by 3}in. belt ; revolutions per minute, 


| 180 and 300; floor space occupied, 10ft. by 5ft. 3in.; 


approximate weight, 43 tons. 








PROGRESS OF THE SIMPLON TUNNEI. 


WE drew attention to the fact that at the close of last year 
the progress of this great engineering work was seriously 
impeded by the sudden influx of enormous quantities of 
water. The invasion was fortunately restricted nearly 
altogether to the southern or Italian end of the tun- 
nel, where no less than a dozen outlets or sources 
contributed to the supply. It is satisfactory to note that 
up to the present time the number has not increased. 
The formidable pressure exercised by the water leads to the 
conclusion that the majority of the sources had their origin 
in a large basin or subterranean reservoir existing among the 
cavities and fissures of the gneiss and calcareous rock forma- 
tions. 
tunnel, tapping at numerous points a basin of this descrip- 
tion, must be attended by a very powerful disturbance of its 
previous equilibrium and stability. The flow would continue 
to increase in proportion to the number of openings succes- 
sively provided. When this number remained constant the 
flow would attain its maximum, and remain also fairly 
constant until the sources of supply commenced to dry up. 
This represents the actual state of the case. 
when the twelve outlets were in full play the quantity of 
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upon the south side will be speedily overcome, and that the 
character of the rock will be such as the geological section 
represents, the work is quite possible of fulfilment. At the 
same time, the estimated daily advance of the headings 
exceeds by 24 yards that accomplished at the Arlberg tunnel. 
It is admitted by the Jura-Simplon Company that the present 
length completed is 500 yards less than that prescribed by the 
official stipulations. This difference, in an engineering work 
of such magnitude, and constructed under such difficulties, 
may be fairly disregarded. 








MANCHESTER ASSOCIATION OF ENGINEERS. 

THE first of the summer excursions in connection with the Man- 
chester Association of Engineers took place on Thursday last, 
when the members, to the number of about 120, visited the exten- 
sive works of John Brown and Co., Limited, Sheffield, where they 





| were received by Mr. Ellis, jun., and Mr. E. Middleton, secretarr 


It is not difficult to understand that the piercing of a | 


water has flowed at nearly a uniform rate of 200 gallons per | 


second. As a matter of fact, the sources are diminishing, 
and will no doubt continue to do so until the reservoir is 
exhausted. The quantity of water at present flowing, 


although considerable, does not retard the progress of the | 
| on the furnace mouthpiece or front. 


work. 

Our latest advices are to the effect that, out of a total 
length of 21,700 yards, 12,460 have been pierced, the per- 
centage of the completed and uncompleted distances being as 
57 to 43. 


| due to tortuous 


| of mechanical draught. 


The date fixed for the finishing of the work is | 


May 14th, 1904, or about two years hence. To accomplish | 


this task, thirteen lineal yards must be pierced and excavated 
per diem for the two headings. Provided, as is expected, that 
no other difficulties present themselves, that the existing ones 


of the company. Unfortunately, at the time of the visit, the works 
were only very partially in operation, the steel section and armour- 
plate shops being practically idle, waiting for Admiralty orders. 
An opportunity was, however, afforded for an unrestricted tour 
through all departments of the works, which provided much matter 
of interest to the members. Amongst specialities which attracted 
attention was the Ellis and Eaves patent system of induced draught, 
a large installation of which—for thirty boilers—has been put down 
in the works. The system is already well known, and it is not 
necessary to more than briefly indicate some of the main features 


Since the time | of the plant erected by the firm on the most approved principles. 


In this arrangement the gases on leaving the smoke-box pass 
upwards through the air-heating boxes, and thence direct to the fan 
by asshorta route as possible, so that there is a minimum of loss 
es; indeed, in actual practice it is found 
that the vacuum in the smoke-box is the same as at the fan inlet. 
The air is led from the heating-boxes down es on both sides 
of the smoke-boxes, and enters the fire through regulating valves 
As now arranged there is 
nothing about the system that entails any special structural - diffi- 
culties beyond what would be involved in any other efficient system 
The members had also an opportunity of 
seeing the forging and rolling of railway tires, and the rolling of 
boiler flues from the thick slabs, together with the subsequent 
welding by an ingeniously arranged portable gas furnace in conjunc- 
tion with a powerful steam hammer. A number of special tools 
recently added to the plant also attracted attention. On the con- 


' clusion of the visit, Mr. E. G. Constantine, the president, said he 
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was sure they would all join in passing a hearty vote of thanks to 
the firm for allowing them to visit the works, coupled with the 
name of Mr, Ellis, jun., and the members of the staff who had 
shown them through the various departments. Mr. Henry Webb, 
in cordially seconding the motion, said they had heard a good deal 
about automatic tools of late, and the subject was often discussed 
as if there was only one place in the world where these could be 
made, and that was America. He had nothing to say against 
America, In England we had ungrudgingly thrown open our 
shops to our American friends, who had thus been able to see all 
that was being done in this country, and, by opening on green soil, 
they had perhaps gone one better. He thought, however, they 
had no longer any need in the States, with their high protective 
duties, to taunt us on the matter, or that we did not change our 
tools often enough. There was no country on the face of the earth 
that could beat Sheffield in the matter of automatic tools and 
apparatus, or that could make as good steel for speed cuts, and, 
in fact, for all purposes, as was being produced there. Further, 
the finest armour plates and forgings for propeller shafts, 
&c., were being produced in that important industrial centre, 
which had always been to the front with its special manufactures. 
Mr. Ellis, jun., in responding to the vote of thanks, said: Reference 
having been made to the introduction of automatic machinery, he 
might mention that they were handling steel ingots to the extent 
of 20,000 tons annually, at an average cost for labour of 4s. per ton, 
and this was the result of automatic labour-saving appliances, 
Their constant endeavour in the equipment of the works was to 
keep abreast of the times. Last year the shareholders allowed 
them to spend £100,000 in further extensions and new develop- 
ments, and it would perhaps not be going outside the mark to say 
that £50,000 scarcely represented what it was necessary to spend 
per annum to keep their works to the forefront with the progress 
of engineering science, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RADIATION OF SURFACES. 


Srr,—In almost all text-books on heat will be found a description 
of the experiment known as Leslie’s Cube, an outline of which is 
as follows :—If a cube of metal have three of its faces painted with 
different substances, one of which is lamp-black, and the other face 
be of polished metal, it will be found that if the cube be filled with 
boiling water, a lump of wax will melt at a much greater distance 
from the lamp-black surface than from the silver surface. From 
this it is deduced that a bright surface does not radiate as much 
heat asa black. Conversly it is found that a bright surface does 
not absorb as much heat as a dull one—a fact which accounts for 
the coolness of the nickel-plated parts of a bicycle standing in the 
sun as compared with the black parts of the frame. 

Now, many people seem to have jumped to the conclusion from 
the above experiments that a black surface will disperse more heat 
than a bright one, some even appearing to think that the heat-dis- 
persing power of a surface is the same as its radiating power, or, in 
other words, that a bright silver surface will not disperse one- 
twentieth part of the heat which a black surface will get rid of. This 
is entirely a fallacy. Asa matter of fact, I have never observed a 
greater difference than 20 per cent., and in many cases I have 
failed to detect any difference at all. 

The following direct experiments may be of interest :— 

The cooling of water.—The ap tus used for this experiment 
was as follows:—A wedge-sha tin-plate vessel, so placed that its 
base is an isosceles triangle having two sides Yin. long, and the 
base 6in., and having a height of Yin., was filled with hot water, 
and the rate of cooling noted (1) when smooth and bright, (2) 
when smooth and black, (3) when two of its sides were covered 
with gills or fins having a collective cooling surface—counting one 
side of the gill only—of about 85 per cent. of the surface of the 
vessel, (a) bright, and (4) black. All these experiments being 
repeated with (I.) still air, (II.) a gentle breeze directed at the point 
of the wedge so as to strike two 9 x 9 faces, (III.) a fresh breeze 

imilarly arranged. 

The blacking material was benzoline and lamp-black, put on cold 
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and allowed to dry. At the end of the experiment the vessel was 
painted with a mixture of lamp-black, turpentine, and a little lin- 
seed oil—the paint which would have to be used in practice to 
ensure its not coming off—to find out whether the varnish formed 
by the oil would retard the cooling. No noticeable difference 
could be detected. Lastly, the vessel was painted with aluminium 
paint to see if the particles of aluminium would help to disperse 
the heat, the paint being blackened with a little lamp-black. No 
improvement could be detected. 

The table gives the dispersion in British thermal units per square 
foot per hour. In every case these results are deduced from noting 
the time by stop-watch which the water in the vessel took to cool 
from 200 deg. Fah. to 190 deg. Fah. The vessel weighed 1 lb. 
empty, and held 8 Ib. of water. Each result is the average of three 
experiments, The results did not differ sufficiently to be worth 
giving in detail. The actual surface of the vessel was as follows :— 
The bottom was on a board, and the top covered with a sheet of 
asbestos, and these are neglected. The cooling surface of the plain 
vessel would therefore be two 9 x 9 sides plus one 6 x 9 side, or 
1-5 square feet. 

In the gi!l experiment forty strips of 36 gauge tin-plate—having 
a thickness of 76 ten-thousandths of an inch—were turned up jin. 
along one edge, and this fin. part soldered, horizontally, to the Yin. 
side of the vessel, so that these two sides were covered with in. 
deep gills spaced a little over jin. apart. Of course, such a gill $in. 
deepand in. long hasa cooling surface of 9 square inches—consider- 
ing both sides—but for the purposes of this experiment only one side 
was considered, fotty stich gillé béitit cotitideted to lidte & cooling 
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vessel, including the surface and the gills, and lastly the gills only’ 
this last being obtained by calculating the cooling effect from 
results (1) and (2) for the plain surface and crediting the gills with 
the balance. 

It will be noted that for still air and a plain surface blacking is 
of some good, but that in a breeze there is little difference. As 
might be expected, gills are much more effective in a draught than 
still air. 

Air condensers.—In addition to the above experiments on the 
cooling of water, a few were tried on the actual condensation of 
steam. 

(I.) Some two years ago I had a surface condenser made by 
soldering together two sheets of tin-plate, between which the steam 
was . Before entering the condenser the steam pipe passed 
through a short length of pipe under water, the drainage from 
which was not allowed to enter the condenser, in order to ensure 
the steam in the condenser not being superheated. 

This arrangement was tried when passing 40lb. of steam per 
hour :—(a) In still air with a bright surface ; (4) in still air with a 
black surface ; (c) in a gentle breeze directed at one side only 
with a bright surface. Probably the breeze in this case was very 
inefficient. The total surface was about 25 square feet, and the 
best result obtained was 10 1b, of water condensed per hour. 

Within the last few days I have tried another condenser. THE 
ENGINEER has often recommended the use of a boiler made of flat 
sheets of metal joined round the edges, with water between the 
sheets, and the flame playing up between the plates. A short 
calculation will show that this gives an enormous heating surface 
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in a small space. A little further consideration will also show 
that there are very great structural difficulties in the way of 
making such a boiler, which probably accounts for the absence of 
such boilers from the market to-day, though they have been used 
in the past. This form of construction, however, lends itself more 
to air condensers, and it was on these lines that the present con- 
denser was made. 

Eight very much flattened tubes, jin. by 12in. inside, were 
passed through long slots cut in two sheets of metal and soldered 
in place. The ends were covered over and coupled up to the 
exhaust from the engine, and open to the air respectively. A 
drain pipe was arranged at one end. The surfaces are painted 
black, and the total cooling surface was about 27 square feet. 

(II.) This experiment was conducted with a very gentle breeze 
playing on the edges of the elements, so that the air passed 

tween the plates at right angles to the flow of the steam. 
Measurements were taken: (a) When 25]b. steam per hour was 
passing through the condenser; (4) when 601b. per hour was 

sing ; (c) when 601b. per hour was passing and the steam pipe 
just before the condenser was kept cool with water ; condensation 
separately drained, in order to make sure there was no superheat. 
In every case the condensation was under 101b. per hour, the 
mt) tet lasting fifteen minutes each. 

III.) In this experiment the strength of the blast was increased 
toa fresh breeze of from 15 to 20 miles per hour. Experiment 
lasted one hour, and 18 1b. of steam was condensed. 

(IV.) The edges of the flattened tubes of the condenser were in 
this case all covered over by a large inverted funnel soldered to 
the outer ones, as seen in section, Fig. 1, and a fan blast from a 
No. 00 Sturtevant fan turned into the opening. The amount of 
steam passing through the condenser was 60 1b. per hour, and the 
total condensation was 2241b. in one hour. The temperature of 
the atmosphere in all the above experiments was 60 deg. Fah., 
and in this experiment—No. IV.—the temperature of the air on 
leaving the condenser was 135 deg. Fah. 


TaBLE.—Loss of Heat from Surface in B.T.U. per Hour. 





Still Gentle Fresh 

air breeze. breeze, 
Plain, bright .. 560 1230 1795 
» Diack oma Cane eel) . 1230 1880 

Surface with gills equal 85 per cent. 

of plain surface, bright .. .. 42% 1043 1600 
EE 66. es, ce om 0 o> ee 1250 1925 
Gills only, bright 258 823 1385 
Ditto, black .. .. 266 1240 2050 


In experiment No, III., at the conclusion of the trial the tem- 
perature of the steam on leaving and on entering the condenser, 
both with and without a jet of water playing on the exhaust pipe, 
was taken and found in all cases to be between 210 deg. Fah, and 
205 deg. Fah. 

‘onclusions.—It would appear from the condensation experi- 
ments that in a practical condenser the maximum condensation 
which can be expected is about 3 Ib. per square foot per hour. 

It will be noted that the condensation experiments giving as a 
maximum in experiment No. III. -65 lb. per square foot per hour, 
or, roughly, 630 units per hour, does not agree with the esonten 
given in the cooling experiments, under similar conditions, which 
was found to be 1900 units. Presumably, the differenceis accounted 
for by the fact that in the cooling experiment any radiation from 
the surfaces would escape, whilst in the condenser experiment 
radiation from one plate would impinge on and be absorbed by 
another, so that the total cooling effect would be that due to con- 
duction. This conclusion is borne out bya comparison of the cooling 
effect of the smooth vessel in still air with the condensation experi- 
ment No. I. with a flat-plate condenser. In this case the results 
are fairly nearly the same. On the whole, for moderate speeds of 
air the condensation experiments are more likely to be trustworthy, 
as it is impossible in practice to avoid so arranging the surfaces 
that radiation from one will not strike another. 

Turning now to “‘ B.E.’s” letter in your issue of May 30th.—A 
leading authority on internal combustion engines has said that 
about 50 per cent. of the heat developed goes off in the jacket 
water. Further, these engines take, roughly, 1 Ib. of fuel per 
brake horse-power, and each pound of fuel will give about 18,000 
B.T. units, so that 9000 units have to be dispersed from the 
radiator per hour for each brake horse-power. 

As to the cooling effect throughout the whole scale from 200 to 
110, I can only refer him to the curve given. Iam afraida formula 
is a little beyond me, but I should think it would take the form of 


oe = ian C a” where ¢ is the time, a the difference in tempera- 
ture, between the water and atmo:phere, and C and 7 are con- 
stants. 

The method of measuring the strength of the wind.—This was done 
by coupling an ordinary air-blast gauge to a small 45 deg. funnel, 
2sin. across the mouth, by a rubber tube, and then noting the read- 
ing of the gauge when this funnel was held normal to the blast at 
the point at which the strength was required, and comparing , the 
results with similar readings obtained in the open air on a windy 
day. Of course, this is a crude method, but gives some guide. 

Camborne, June 9th. J. 8. V. Bickrorb, 





CHIMNEY ERECTION. 


Sir,—We notice in THe ENGINEER of April 18th, 
lettor from a contractor describing the manper in which 
chistn ahage boon « icted for the British Westinghouse Company 
afid Aalflag if tha pandera of pour paper hiiow of’ any stacks tint 


e 391, a 
five steel 





have been erected in a similar fashion. We may inform you that 
most of the stacks on the Rand, which vary in height up to 160ft., 
and in diameter up to 10ft., have been erected exactly as described, 
and it is quite unusual for a stack to be erect2d in any other way, 
Johannesburg, May 23rd. J. Hu, 








LAUNCHES AND TRIAL TRIPS, 





FULWELL, three-deck steamer; built by, Joseph L. Thompson 
and Son, Limited; to the order of, the Tyzack and Pranfoot 
Steam Shipping Company, Limited, Sunderland ; dimensions, 
365ft., 50ft. 6in., by 25ft. llin.; constructed by, John Dickinson 
and Sons, Limited, for the Atlantic and Eastern trades ; launch, 
May 31st. 

Tuscany, steamship ; built by, Sir W. G. Armstrong, Whitworth 
and Co.; to the order of, Messrs. Lane and Macandrew, London ; 
dimensions, 363ft., 47ft., by 29ft.; to carry, petroleum in bulk ; 
engines, triple-expansion, 25in., 42in., 65in., by 45in., pressure 
180 lb.; constructed by, Wallsend Slipway and Engineering Com- 
pany, Limited; boilers constructed for oil fuel as well as coal ; 
launch, 4th inst. 

Grampus, suction pump dredger; built by, Wm. Simons and 
Co., Limited, Renfrew ; to the order of, Sir Walter Peace, Agent- 
General for Natal; dimensions, 218ft., 36ft. 6in., by 16ft 7in.; 
to carry, 1300 tons of dredgings ; engines, two sets triple-expan- 
sion, 1450 horse-power; pumps are capable of raising 3000 tons of 
sand per hour from a depth of 34ft. under water level; launch 
June 4th. 

DrUMBAIN, steel screw steamer; built by, Wm. Gray and Co., 
Limited, West Hartlepool ; to the order of, Messrs. W. Christie and 
Co., London and Ardrossan ; dimensions, 312ft., 43ft., by 22ft. 8in.; 
engines, triple-expansion, 22in., 35in., 59in., by 39in., pressure 
180 1b.; constructed by, Central Marine Engine Works of builders ; 
speed averaged 104 knots ; trial trip, June 4th. 

Aveust BELMONT, steam collier; built by, C. S. Swan and 
Hunter; to the order of, the Louisville and Nashville Railroad 
Company ; to carry, deadweight, 6800 tons; engines, triple-expan- 
sion, of 2000 indicated horse-power ; constructed by, Wallsend 
Slipway and Engineering C.mpany ;” speed 10—11 knots; tria 
trip, June 5th. 

CROXDALE, steel screw steamer ; built by, the Tyne Iron Ship- 
building Company, Limited ; to the order of, Messrs. G. H. Elder 
and Co., Newcastle; dimensions, 325ft., 45ft., 25ft. 3in. deep ; 
engines, triple-expansion, 24in., 40in , b4in., by 42in., pressure 
180 lb.; constructed by, North-Eastern Marine Engineering Com- 
pany, Limited ; launch, June 7th. 

THISTLEROY, single-deck type steamer ; built by, Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of, the 
Albion Line, Limited ; dimensions, 360ft., 47ft. 9in., by 30ft. 2hin. ; 
to carry, cargo; engines, triple-expansion, 25in., dlin., 67in., by 
45in., pressure 165 lb.; constructed by, Richardsons, Westgarth 
and Co., Limited; mean speed of 11 knots attained ; trial trip, 
June 7th. 

OmBRA, twin-screw steam yacht; built by, David and Wm. 
Henderson and Co., Limited, Partick ; to the order of, Baron 
W. von Schroeder; dimensions, 156ft., 20ft., by 13ft. Gin.; engines, 
two sets triple-expansion, 10in., 16in., 264in., by 18in., pressure 
180 Ib.; launch, June 8th. 

Luzon, steel screw steamer; built by, Robt. Stephenson and Co., 
Limited, Hebburn-on-Tyne; to the order of, Socitta Anonima 
Ungherdi Armamento Marithmo Oriente, of Fiume ; dimensions, 
340ft., 47ft., by 29ft. 10in.; engines, triple-expansion, pressure 
165 lb.; constructed by Richardsons, Westgarth and (o., Limited ; 
launch, June 9th. 

CHoy Sana, steel screw steamer ; built by, Wigham Richardson 
and Co., Limited ; to the order of, Indo-China Steam Navigation 
Company, Limited ; dimensions, 390ft. by 42ft.; to carry, passen- 
gers and cargo; engines, triple - expansion; constructed by, 
builders ; launch, June 9th. 

MANCHESTER INVENTOR, cargo steamer ; built by, Northumber- 
land Shipbuilding Company, Limited ; to the order of, The Man- 
chester Liners ; dimensions, 373ft., 48ft., by 30ft. 10in.; to carry, 
7000 tons deadweight ; engines, triple-expansion, 25in., 4lin., and 
69in., by 48in., pressure 180 lb.; constructed by, Richardsons, 
Westgarth and Co., Limited; a speed of 11 knots was easily 
obtained ; trial trip, June 14th. 








ROYAL METEOROLOGICAL SocteTy.—Thesecond afternoon meeting 
of the present session was held on Wednesday, the 18th inst., at 
the Society’s Rooms, 70, Victoria-street, Westminster, Mr. R. 
Inwards, F.R.A.S., Vice-president, in the chair. Mr. F.C. Bayard 
read a paper on “‘ English Climatology, 1891-1900,” which is a dis- 
cussion of the climatological data printed in the ‘‘ Meteorological 
Record.” In 1874 the Royal Meteorlogical Society commenced 
the organisation of a series of stations at which the observations are 
made twice a day on a uniform plan, so that the results may be 
strictly comparable with each other. In addition to these, the 
Society in 1880 organised another class of stations, termed climato- 
logical, at which the observations are made once a day, viz., at 
9a.m. Mr. Bayard on a former occasion worked up the results 
from these climatological stations for the ten years 1881-1890, 
and in the present paper he gives the averages from sixty-nine 
stations for the ten years 1891-1900. The elements dealt 
with are temperature, relative humidity, amount of cloud, 
rainfall, and rainy days, and the results are a valuable con- 
tribution to the climatology of the British Isles. A paper by Mr. 
W. L. Dallas, on ‘‘ Earth Temperature observations recorded in 
Upper India,” was also read, in which the author discussed the 
observations made on the temperature of the soil at three stations, 
viz., Lahore, the capital of the Punjab; Dehra Dun, in the north- 
west of the North-Western Provinces; and Jaipur, the capital of 
the native State of that name. The observations, which were made 
at depths varying from 4in. to 454ft. below the surface, extended 
from 1884 to 1899. 

MOovING A LARGE BripcE.—A railway bridge at Pittsburg, 
U.S.A., has recently been shifted sideways to make room for the 
construction of a new bridge on the same site. The bridge carries 
a double line of railway, and has three through lattice girders to 
each span, the length of span being 165ft. The old masonry piers 
were rebuilt under the bridge last summer, and timber supports 
forming extensions of the piers were built on the down-stream side 
to carry the old bridge during the erection of the new bridge. 
These timber piers have solid decks of timbers 12in. square. The 
old spans were jacked up, and under each end of each span were 
laid seven lines of 85 lb, flange rails, extending along the masonry 
and timber piers. Under each end of each span were also seven 
lines of similar rails, with the heads down, and between the two 
sets of rails were 2hin. steel rollers 44ft. long, sixty-six rollers under 
each end of each span. A set of four-sheave blocks was attached 
to each end of each span, and other blocks attached to the down- 
stream ends of the timber piers. The leads of the tackle were 
carried to a 50 horse-power winding engine at one end of the bridge, 
a 30 horse-power winding engine at the other end, and a 25 horse- 
power winding engine mounted on top of the bridge, over the third 
pier. The rails were not cut, but the five spans were moved as one 
structure, the three girders being lashed together by wire cable 
at the attachments of the hauling ropes. The bridge was first 
moved 23ft. 4in., parallel to its old position, The east end was 
then fixed in position, and the west end moved 20ft. more, bring- 
ing the bridge on a skew in line with the temporary approaches, 
The actual moving was done in twenty-one minutes, but the total 
time occupied in the work was about two hours: The new bridge 
pag a double-deck structure with twe lines of raile on eauh 
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RAILWAY MATTERS. 


WE understand that Mr. Dean retired from the service 
of the Great Western Railway Company on the 31st ult., and that 
Mr. G. J. Churchward has been appointed his successor, 


Tue Midland Great Western Railway Company has 
decided to provide a station on its railway at Ashtown to accom- 
modate passenger traffic to and from the new Phoenix Park Race- 
course. 


Tue proposed Central Railway in German East Africa, 
running from Dar-es-Salaam—Mrogoro—Kilimatinde—Tabora— 
Ujiji, is not yet be my as the capital has not been raised, and 
opinions are divided in Germany as to its usefulness, 


Tue Light Railway Commissioners have granted an 
application for powers to construct a light railway from Southend 
to Bradwell-on-Sea, and to Co!chester. Tho expenditure authcrised 
by the Commissioners for the construction and equipment of the 
proposed line has been fixed at £500,000. 


TRAMWAYS operated by compressed air have been 
running in La Rochelle since August last, and give satisfaction. 
The speed attained is good, but the cars are not run at sufficiently 
clese intervals to be popular. An improvement in the service and 
the purchase of more rolling stock are contemplated. 


A commITTEE of the House of Lords under Lord 
Brougham on Tuesda pred the Lancashire and Yorkshire Rail- 
way (Steam Vessels) Bill, by which the company seeks power to 
acquire the Drogheda Steam Packet Company and _ to provide 
steamers to ply between Liverpool and Fleetwood and Drogheda. 


Ir is proposed that the Midland Railway Company 
should revive a scheme, which originated as far back as 1871, for 
making a line from Grindleford to Hassop, A conference, for the 
purpose of considering various proposals, was held recently at 
Bakewell, all the various public bodies interested in the district 
being represented. 


Tue Administration of the Prussian railways has just 
ordered two locomotives of a special type of construction. By 
means of these locomotives attempts are to be made to increase 
the speed of the express trains on such sections of the lines as are 
of heavier build to 130 kiloms. per hour, as compared with 
90 kiloms., which is the highest rate of speed obtained on them at 
present, 


At last week’s meeting of the London County Council 
it was imously decided to purchase under the terms of the 
Tramways Act, 1870, the following lines :—(1) The Woolwich and 
South-East London Tramways—the whole of the undertaking ; 
(2) the lines authorised by the South London Tramways Company 
Act of 1881; (3) The London, Deptford, and Greenwich Tram- 
ways—the major part of the company’s system. 


Tue London and South-Western Railway Company’s 
new line to Amesbury, on Salisbury Plain, commences by a 
junction with the Basingstoke and Salisbury line about half-way 
falecon Grateley and Porton Stations, and is nearly five miles 
long. The embankments vary from about 10ft. to 35ft. in height, 
and the cuttings from 8ft. to 38ft. in depth. The curves vary 
from one-quarter to two and three-quarter miles radius, and the 
gradients from 1 in 55 to 1 in 100. 


A TANDEM compound decapod has been built at the 
Baldwin Works for the Atchison, Topeka, and Santa Fé Railroad, 
and is the heaviest locomotive in the world. It weighs 1194 tons, 
of which all but 13} tons is on the drivers. The heating surface is 
abnormal, being 5390 square feet, and the grate area is 584 square 
feet. A couple of small cranes form part of the permanent outfit 
of the engine, and are for removing the high-pressure piston for 
inspection. The cylinders are 19in. and 32in, diameter by 32in 
stroke, 


WE understand that the following changes have been 
made on the staff in the traffic department of the Great Northern 
Railway :—General superintendent, Mr. J. Proud ; superintendent 
of the running department, Mr. W. Hills; manager, Mr. G, Shaw; 
chief passenger agent, Mr. G. Mason ; divisional superintendents, 
Mr. J. Rayner, Mr. J. Webster, and Mr. P. C. Walker; assistant 
divisional superintendents, Mr. R. Mellson, Mr. H. A. Beavis, and 
Mr. G. Bolt ; district managers, Mr. L. Brightman, Mr. J. Hardy, 
Mr. J. W. Moore, Mr. G. J. Gifford, Mr. Bryant, and Mr. J. W. 
Morton. 


It is reported that the Great Central Railway Company 
is about to materially improve its train connection with the North- 
Eastern system generally. From July Ist an entirely new through 
train service will be broughtinto operationas between Newcastle-on- 
Tyne and Bournemouth—London and South-Western—v:d York, 
Great Central and Banbury branch. A through breakfast car 
train will leave Newcastle-on-Tyne each week-day at 7.30 a.m. for 
Bournemouth, travelling vié Sunderland and Stockton, and leaving 
York at 9.25 a.m. vid Sheffield, Leicester, and Banbury. A new 
train will similarly leave Bournemouth. 


Tuer Association of Railway Locomotive Engineers of 
Great Britain and Ireland had a most successful summer meeting 
at Lyndhurst on Friday, the 15th inst. On the previous evening 
the Association gave a complimentary dinner to Mr. William Dean, 
the locomotive engineer of the Great Western Railway, and Mr. 
Clayton, the carriage and wagon superintendent of the Midland 
Railway, on their retirement from their official positions. The 
whole of the arrangements were carried out by Mr. Harry 8. 
Wainwright, the locomotive engineer of the South-Eastern and 
Chatham Railway, who is the honorary secretary. 


Tue City and Surrey Electric Railway Company, which 
has already obtained powers from Parliament, has acquired a City 
terminus in King William-street, and a working agreement has 
been entered into with the South London Company for the joint use 
of its tunnel under the Thames. Starting from King William- 
street, the route proposed is parallel to that of the existing South 
London line to a point a little south of the Borough Station, then 
branching westward to Kennington, Brixton, Balham, Norbury, 
Thornton Heath, and Croydon to Wallingham. One branch then 

wroveeds east to Westerham, and the other west to Redhill and 
Hieteebe. 

Tue important amalgamation of the three British rail- 
way companies in the consular district of Pernambuco and the 
leasing by the Federal Government of the south of Pernambuco 
railway, which is an extension of the old Recife and Sao Francisco 
railway, has placed the management of these four systems in one 
hand, that of the Great Western of Brazil Railway Company. The 
company is now constructing the connecting link between Inde- 
= encia in Parahyba and Nova Cruz, the present terminus of the 

atal—Rio Grande do Norte—railway, and it is proposed to build 
a branch line in the State of Parahyba from the trunk at Itabaina 
to a town named Campina Grande. 


Last Monday the Bingley District Council approved a 
scheme prepared by Mr. Quin, electrical engineer, Blackpool, 
for a continuous tramway route from Bradford to Keighley. It 
was also decided that the Council proceed with the scheme for the 
construction of the new road. Mr. Quin, on behalf of a syndicate, 
agrees to construct and equip the line of tramways and to take the 
necessary power for running the line from the Council. The 
company would pay the Council £500 a year for thirty years, and 
also the cost of a Provisional Order. ‘The company agreed to 
contribute £2000 towards the cost of making the now road from 
A ated Keighley-road—an improvement estimated te sort 
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NOTES AND MEMORANDA. 


Tue scheme for holding a British and colonial exhibi- 
tion at Capetown for a period of four months from November, 
1903, to February, 1904, is making progress. 


THE cost per ton of battleships built for the United 
States navy has gradually diminished. For instance, the Oregon, 
built in 1890, cost £130, while the contract price for the last five 
vessels has worked out at about £80 per ton. The actual cost 
would be rather more than this. 


It is not often that a frozen compass causes the loss of 
a vessel, Yet the fact of the two spirit compasses of the steam 
fishing vessel Jamesia becoming frozen during a heavy snowstorm, 
says the Syren, led to the stranding and loss of that vessel off the 
Iceland coast on March 24th last. 


Tue Executive Council of the South Wales Miners’ 
Federation, meeting recently at Cardiff, resolved to convene a 
conference of colliery delegates at Cardiff on the 30th of this 
month, to decide whether notices shall be given on July Ist to 
terminate the sliding scule agreement at the end of the year. 


THE monthly report of the Amalgamated Society of 
Engineers asks the branches to nominate gentlemen as parlia- 
mentary candidates, it having been decided to run five candi- 
dates at the general election. When the five are selected the 
Executive Council will endeavour to find constituencies suitable to 
contest. 


Tue U.S.A. Bureau of Navigation reports 115 vessels 
of 79,753 gross tons built in the United States and officially 
numbered during the month of April, 1902. In themonth of May the 
number of vessels built and officially numbered was 126 and their 
tonnage 34,139. Fourteen of these vessels, aggregating 22,899—or 
— 67 per cent. of the whole—were from the yards of the Great 

uakes, 


A curious effect produced by lightning is described in 
Nature by Dr. Enfield, writing from Jefferson, Iowa, U.S. A 
house which he visited was struck by lightning, so that much 
damage was done. After the occurrence a pile of dinner plates, 
twelve in number, was found to have every other plate broken. 
It would seem as if the plates constituted a condenser under the 
intensely electrified condition of the atmosphere. 


A composition for welding steel has just been patented 
in America. He employs iron chips, 851b.; boracic acid, 15 lb.; 
gelatine, 6 oz.; water, one and one-fourth quarts. The gelatine is 
dissolved in the water by heating and added to the chips and 
thoroughly mixed. Then the acid is added and mixed thoroughly. 
While borax and other ingredients have often been used in these 
compositions, boracic acid has never been employed. 


Tue Bulletin of the French Physical Society, No. 182, 
contains a note on a new “‘electric valve” for transforming recipro- 
cating currents into direct currents, due to M. Nodon. ‘This 
“valve” is based on the property, discovered by Buff in 1857, 
that an aluminium aunels plunged in an electrolyte offers a 
great resistance to the passage of a current in which it is the 
anode. The efficiency of M. Nodon’s apparatus, as measured by 
a watt meter, reaches 75 to 80 per cent. 


H.M. Consut-GENeERAL at Callao, in his recent report 
to the Foreign-office, states that the annual production of alcohol 
from sugar-cane in Peru is estimated at over 2,000, gallons, of 
which 600,C00 gallons are exported to Bolivia, but if other outlets 
could be secured there would be no difficulty in increasing the 
production largely. Producers look forward to the use of alcohol 
in various branches of industry as the only means of developing 
their business. There is to be an International Exhibition of the 
Industrial Appliances for Alcohol at Lima next November. 


Boru Italy and the United States have decided to build 
more submarine boats. The Italian Government have sanctioned 
the sum of 800,000 lire for an under-water vessel. There are 
already two submarines in the Italian navy—the Audace and the 
Delfino. The latter is a small craft, 78ft. in length, and is driven 
by electricity both on the surface and when submerged. The 
Naval Committee of the United States Senate has amended the 
Appropriation Bill, and has provided for the purchase of five fur- 
ther submarines of the latest Holland type, and for investigation 
into other types. 


AN oxy-acetylene blow-pipe is described by M. Fouché 
in the Bulletin of the French Physical Society. The flame is 
formed by the combustion of a mixture of one part of acetylene to 
1-8 of oxygen, and in order that the explosion may not travel back 
into the blow-pipe, a jet velocity is required, due to the pressure of 
a water column 4 metres in height. The flame melts most metals 
readily ; it will solder iron and steel, and even silica and lime are 
melted by it. With a reduction of the proportion of oxygen, the 
flame becomes luminous, and on falling on lime the free carbon 
goes to form carbide of lime. 


THE manufacture of oil-cake from sunflower seeds, to 
which we have previously called the attention of our readers, is 
making progress as an industry in Russia. The British Vice-Consul 
at Novorossisk states that the sale of the oil-cake produced, in 
itself more than covers all the working expenditure of the mills. 
The stalks of the sunflower plant are used as fuel for driving the 
machinery, and the ash that remains gives from 25 to 30 per cent. 
of potash. Briefly speaking, it would appear that the sunflower 
seed when properly crushed gives 23 per cent. oil, 40 per cent. oil- 
cake, and 37 per cent. stalk. 


Aw association of manufacturers at home to start a 
trading company in Turkey, with capable Englishmen to live in 
Constantinople and manage it, might be worth considering, says the 
British Consul at that port. Once fairly started on business lines, 
such an enterprise ought, it is said, to secure the cream of the 
trade throughout the country. It would command the contidence 
of manufacturers at home, as well as of native buyers ; and would 
naturally have the support of all British Consulates, which at 
present have too often to fight the doubtful battles of native 
merchants who claim protection for British goods. 


Accorp1NG to the Home-office report for 1900 on the 
mines and quarries of the world, prepared by Professor C. le Neve 
Foster, although Great Britain has had for a second time to give 
to the United States the first place in the production of coal, the 
British Empire, as a whole, is still the largest producer of solid 
mineral fuel, yielding nearly one-third of the world’s output. The 
gold output of the British Empire is also the largest, and will 
probably increase. The United States, however, comes first in 
the production of the ores of copper, iron, and lead. The 
German Empire, with 153,350 tons, is the largest zine producer, 
and Russia, with 9,827,822 tons, is the largest producer of 
petroleum. 


A new law for the protection of industrial property, 
including E pecan and trade marks, in Spain has recently been 
ed and came into operation on the 7th inst. J. E. Evans- 
ackson and Co. inform us that the working conditions of patents 
have been greatly modified, and a period for compulsory working 
has been extended to three years. In addition the time for pay- 
ment of taxes has been extended under a fine, while at the same 
time it is provided that inventors paying up their taxes in advance 
obtain discount on the same ranging from 5 to 20 per cent. It is 
also provided that applicants who have made prior applications in 
ether foreign countries for patents must make application in Spain 
within twelve months, failing whieh any patent granted will be 
limited te fiye years, 





MISCELLANEA, 


Great industrial distress still prevails in Germany, 
where the number of the unemployed has again increased, especial!y 
in Berlin, Dresden, and Munich. 


Tue French ironclads Valmy and Jemmapes, and the 
French cruiser Dupuy-de-Lome, are to engage this month in some 
combined operations with submarines off Cherbourg. 


Two 80-ton guns, forming the armament of the pier 
turret at Dover, are to be removed as obsolete, and will probably 
be destroyed locally, owing to the heavy cost of transport. 


Since July 1st last year the vessels entering the port 
of Liverpool have increased by 566,000 tons, as compared with 
the previous year, and the rates and dues for the same period by 
about £30, 


Mr. Epson has sent a party into the Canadian “ Nickel 
Belt” to make experiments with an electrical dipping needle which 
he has invented, which is said to indicate accurately the presence 
of ore beneath the surface, 


THE death occurred last week of Mr. James Shand, 
M. Inst. C.E. He was born at Edinburgh in 1823, and was widely 
known in connection with the manufacture and improvement of 
fire engines, and especially of the steam fire engine. 


Amone the many valuable drawings destroyed in the 
recent fire which took place in the mould loft at Chatham Dock- 
yard was that of the Devonshire. The loss, which was estimated 
at £50,000, is now considered more likely to amount to nearly 
£75,000. 

Tue Annagh bog, near Carrick-on-Shannon, county 
Leitrim, which is several hundred acres in extent, split on Monday 
night and moved a considerable distance. One house was over- 
whelmed and other damage was done to property, but there has 
been no loss of life. 


A TELEGRAM from New York states that the new ship- 
building combination has been definitely formed, with a capital of 
20,000,000 dols., not including 16,000,000 dols. in bonds. The 
combination includes eight large concerns, and it is said that it 
popemplates building the largest dry dock in the world on Staten 

sland, 


In a telegram received from Asmara the Tribuna 
learns that the Negus Meneiik has granted Italy a mining concession 
for a definite period with regard to the region lying between Lake 
Tsana, the Guna mountains, and Lake Ashangi. An Italian 
company has been formed for the purpose of working this con- 
cession. 


WotverHampTon has succeeded where others failed, 
and has now its own municipal cold stores and ice factory. 
According to Cold Storage, neither Walsall nor Rochdale was 
empowered to sell ice, and in view of the evidence given before the 
Joint Committee on Municipal Trading, which ought to have been 
reappointed long before this, it is difficult to understand why 
Wolverhampton has been granted the privilege. 


ANOTHER flying machine inventor named Smuty came 
near to losing his life last Saturday in Paris. Having taken his 
apparatus to the middle of the footbridge across the Seine leading 
from the Boulogne gate of the Bois de Boulogne to St. Cloud side 
of the river, he stood upon the parapet, and, with the wings which 
he proposed to move with his arms, he jumped off, expecting to 
rise - the air. Instead he fell into the river below and was 
rescued, 


THE mining industry, which forms a main branch of 
the export trade of Peru, has attained a considerable development 
of late years. There is undoubtedly immense mineral wealth in 
Peru; but progress is retarded to some extent by the want of 
capital, cheap means of communication with the coast, and the 
scarcity of labour. The official returns show that the total 
number of mining claims registered was 1755 in 1880, 3490 in 
1890, and 5178 in 1900. 


NeaRLyY all the nickel used in the United States is 
obtained from the mines in the Sudbury district, Canada, which 
produce probably one-half of the nickel used in the world. The 
other chief sources of nickel are the mines of New Caledonia, in 
the Pacific Ocean, and of Silesia, Austria. Nickel deposits are 
being developed satisfactorily near Hangesund, in Norway, and a 
supposed extensive deposit of nickel has been discovered on the 
head waters of Tulameen River, British Columbia. 


Tue india-rubber industry is likely to progress, as, from 
all accounts, the forests of Peru contain innumerable rubber trees. 
From July Ist, 1900, to July 30th, 1901, grants amounting in the 
aggregate to 1,240,000 acres of forest land, said to contain valuable 
rubber trees, have been made by the Government. These lands 
lie in the departments of Huanuco and Cuzco. The periods of 
the grants are either five or ten years. The royalty claimed 
by the Government is 2s. for every quintal of rubber which is 
exported. 


AccorDING to information from St. Petersburg, the 
Russian Ministry of Finance has drafted a Bill permitting the 
grant of State Loans, free of interest, to Russian shipbuilders to 
the amount of half the value of any new ship under construction, 
on condition that only Russian material is used and that the ships 
are to be of the most modern type, approved of by the Ministry. The 
Bill, says the Berlin correspondent of the Standard, also provides 
that the Russian Government may pay for half the coal consumed 
by the ships on voyages between Russian ports, or between a Russian 
and a foreign port, on condition that only Russian coal is consumed, 


A RICE-CLEANING factory was started in South Formosa 
in the beginning of 1900, and a small steam mill was used for the 
first time instead of the native mills. The experiment proved a 
success, and although the sales at first were slow, owing to the 
superstitions of the natives, the cleaner quality of the rice and the 
cheaper price at which it wassold gradualiy brought it into favour. 
The demand increasing, a larger mill with an output of 20 tons a 
day has been erected, and it is intended later to erect a similar one 
at Takow and at other places as required. The machinery for the 
mill was purchased in the United States and the United Kingdom. 


THE second trunnion bascule bridge in America has 
now been completed. This is the Clybourne-place bridge over the 
Chicago River, the first bridge of its type being that over the 
Milwaukee River at Grand-avenue, Milwaukee, Wis. The Clybourne- 
place bridge is 128ft. long between trunnions, and gives a clear 
waterway of 100ft. There are three through trusses, 9ft. deep at 
the ends—or the middkt of the bridge—and 24ft. deep over the 
trunnions, beyond which the top chord curves with a radius of 26ft. 
4in. The operating rack is attached to the curved heel of the 
truss, and gears with a driving pinion below the street level. The 
total weight is about 650 tons. 


Few places are better provided with telegraphic com- 
munication than Pernambuco, where the cables of two Trans- 
atlantic companies are landed, viz., the Western Telegraph Com- 
pany, Limited, and the South American Cable Company, Limited ; 
the former company works to St. Vincent—Cape Verdi—Madeira, 
and Lisbon, and the latter connects at Senegal! on the West Coast 
of Africa, having a station at Fernando da Noronha, an island 
about 300 miles off Pernambuco, which serves excellently well as 
a signal station for passing vessels. The Western ‘lelegraph 
Company carries its cable along the coast from Parad to Rio 
Grande do Sul, and thence te Monte Video, touching at all the 
principal towns, 
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Toronto News Co., 42, Yonge-street, Toronto. 
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Duane-street, New York ; SusscripTion News Co., Chicago. 
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CEYLON.—WisayaRTNa AND Co. Colombo. 
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PUBLISHER’S NOTICES. 


*.* Next week THE ENGINEER will be published on WEDNESDAY, 
instead of Fray. New Advertisements should reach the Office 
not later than Six o'clock on Tuesday evening ; alterations to 





Standing Advertisements before One o'clock on Monday afternoon. 





*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Sm, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with the name of 1 
Agent through whom Baer? ts obtained. Such inconvenience, 
if pa can be r ied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


£2 Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

“a7 All letters intended or insertionin Tae Enornger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof 0) good faith. No notice 
whatever can be taken of anonymous communications. 

far ~=Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. M. C. (Totnes).—Write to W. Neville and Co., Llanelly, or to Mr. C. D. 
Phillips, Newport, Monmouth. 

J. A. R.—There is no money to be made out of inventions for utilising 
the waves or the tides for the production of power. 

B. 8. A. (Dublin).—One of our objects in sending out a Special Commis- 
sioner to South Africa is to obtain information of the kind you want. 
You cannot do better at present than wait, unless, indeed, you have 
friends at the Cape or in Natal to whom you could go. 

Water Merer.—There is no difficulty about starting a jet condenser. 
Steam is blown through it to expel the air, through a special snifting 
valve fitted for the purpose. When the clear steam issues from the 
valve the blow-through cock is shut. In a very short time the steam 
in the condenser is reconverted into water, and the jet will then start 
as soon as the injection cock is opened. 

W. N. (Preston).—As far as we can gather, the German bounty scheme 
is based on a scale whereby the Coal Syndicate contributes 1s. 6d. per 
ton of coal used in the production of exports, the Crude Iron Syndicate 
2s. 6d. per ton, and the Unmanufactured Iron Syndicate 3s. per ton. 
‘lhe scheme has not yet been a settled. The details in regard to 
the exports will be arranged by an adjustment bureau to be established 
in Dtisseldorf, where Herr Schrodter, secretary of the Verein Deutscher 
Eisenhuttenleute, will act as one of the managers. 





THE HARDIE-THOMPSON WATER-TUBE BOILER. 

Sir,—In Tuk Enoineer of May 9th, just to hand, I notice an error has 
been made in the title given to the illustration of a water-tube boiler on 
page 468, This should have been Hardie-Thompson iustead of Hardie 
water-tube boiler as given. The boiler is known locally under the com- 
bined name, and all patents have been taken out with the same title. I 
regret distance and corresponding delay in making this correction, which 
is due to my associate in these patents, and trust you will find space for 
an early insertion of this letter. 

8, Bridge-street, Victoria, B.C., 

May 27th. 


Gorpon H. Harpig. 


INQUIRIES. 


PURE TIN FOIL. 

Sir,—I shall be obliged to any reader who will give me the address of 
an English maker of pure tin foil. I do not care to use the German- 
made foil. 

Westminster, June 17th. H. E. W. 
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THE COMMERCIAL SITUATION. 


It has, we think, become desirable—even neces- 
sary—that the position of the manufacturers of this 
country should be carefully considered, with what 
object will appear before we have done. On all 
sides we are threatened with loss of markets. Our 
very means of earning money are being bought 
from us by such men as Pierpont Morgan. Labour 
assails the manufacturer on one side; municipal 
trading attacks him on another. His competitors 
can import what they please into this country with- 
out contributing one farthing to the national 
expenses to provide for which he is taxed. He is 
met in every market in the world by a hostile tariff. 
As the years progress, the conditions under which 
we live and work and trade shift and change. Those 
who best understand political economy, ancient and 
modern, hold that there are no immutable principles 
on which the science is based. An important 
school of thinkers is growing up among us who 
assert with vigour that what was good for the Great 
Britain of half a century ago is very far from being 
the best for her now. We have but to study the 
signs of the times to note the unrest that prevails 
Federation, a Zollverein, preferential tariffs, changes 
in the shipping laws, are talked of, written about, 
debated in clubs, discussed on Exchanges. A little 
more, and the country will be fairly aroused. 
Action will be taken—to what end ? 

The conclusion of peace has intensified the 
situation. We have expended some £400,000,000 
sterling, and not a little of the best blood of 
this country and her Colonies, on the acquisi- 
tion of an enormous territory in Soutn Africa. 
To what end? Is it to furnish farms for the over- 
flow of our continental rivals? Is it to supply a 
market for German wares? To us it appears that 
the moment has arrived when those on whose pros- 
perity the life of this country hangs should speak 
with no uncertain voice. Cobden and Bright 
maintained that even if the agricultural interests of 
this country suffered to the verge of ruin, it was 
none the less desirable, even essential, that the 
manufacturer should have cheap food for his men. 
We need not now consider Cobden’s dream of 
universal Free Trade. It is enough for our purpose 
to point out that the most advanced school of Free 
Traders that the world has ever seen, maintained 
deliberately and of set purpose that the prosperity 
of the manufacturer was of such importance to the 
nation, that the sacrifice of the agricultural industry 
was justified. But the manufacturer is now of far 
more importance than he ever was before. If 





exceptional legislation in his favour was once 
desirable, it is now more desirable than ever. The 
production and sale of commodities are the life 
blood of the nation. Arrest the flow of trade and 
the people die. It is a recognition of this truth 
that is now inspiring so many able men to regard 
with unorthodox favour schemes which may lead 
to the consolidation of the Empire and the improve- 
ment of the conditions under which trade and 
manufactures are now carried on. It is an open 
secret that manufacturing engineers all over the 
country are discontented, alarmed, unsatisfied. The 
report of the Committee on Electrical Legislation now 
being considered in our columns is but one mani- 
festation of this feeling of unrest. The appointment 
of a Committee on Shipping Legislation, about which 
a good deal more will be heard, is another. The 
promised interview between Mr. Chamberlain and 
colonial premiers is looked forward to with atten- 
tion, even anxiety. Itis impossible that matters can 
proceed much longer in the old grooves. However 
well content we in this country might be to drive 
along the old road, our commercial rivals will not 
permit us. The enormous accumulation of capital 
in a few hands in the United States is a new power 
in the world, a newinfluence. We must take count 
with such matters. 

The time has not yet arrived when we can write 
without uncertainty as to the best course to pursue, 
the best course to follow. The one thing lacking at 
the moment is an expression of opinion that shall 
be conclusive and unmistakeable. We stand this 
day at the parting of ways. A choice must be 
made, and the choice proclaimed with no uncertain 
breath. Either the manufacturers and traders of 
this country hold that all things are good as they 
are, or they believe that change is necessary. Why 
any longer keep silence? Who knows better what 
is good for the trade of this country than the 
thousands of able men wholive by it? Only let the 
choice be made with consideration for the present, 
not out of deference to the past. For the present 
need the opinions of William the Conqueror and 
John Bright are about of equal value. 

Some one must take action, and the action should 
be taken by those most immediately interested. The 
time has come when fetish worship should be 
abandoned. Every system of trading, every 
method of raising revenue should be considered on 
its own merits, and these will be greater or less, not 
because the systems typified do or do not comply 
with the ideas of Adam Smith, John Stuart Mill, or 
any other authority living or dead, but just in so far 
as they are the best that it is possible to choose 
under conditions of which the old school of political 
economists never heard. It forms no part of our 
purpose at this moment to advocate Free 
Trade, Fair Trade, Protection, or a Zollverein. 
That is not our object in writing as we do. 
Much has been heard lately of a clean slate: 
let us apply the somewhat clumsy metaphor to 
existing ideas concerning the way in which trade 
ought to be carried on. Let us consider, without 
regard for the sanctity of an authority, what is likely 
to be of use now. If the needs of the nation could 
give us a new school of philosophers whose labours 
resulted in the repeal of the Corn Laws, why should 
not the situation at this moment, when a great war 
has ended, develop another body of thinkers, who 
can do for the country what their forerunners have 
done? Parliament may take action. Important 
events in the polity of nations may occur at any 
moment. There will, we think, be no excuse avail- 
able and worthy that can be advanced by the manu- 
facturing engineers of this country, if their voices 
and their influence are not exerted in directing the 
course of these events in the way most likely to 
conduce to their own welfare and that of the British 
nation. 

We have said that a clear expression is most 
desirable. Wesuggest that our readers should com- 
municate with us, freely, fully. What they please 
to write will, as a matter of course, be regarded as 
confidential. Interchange of ideas cannot fail to be 
of use. Nothing can be lost; much may be gained 
if those most interested will state clearly what 
policy they wish to see followed, and why that 
policy, whatever it may be, appears to each to be 
the best. 


LEGISLATION AND ELECTRICAL ENGINEERING. 


In our issues for May 30th and June 13th will be 
found the first two of a series of articles based on 
the report of the Committee of the Institution of 
Electrical Engineers on Electricity and Legislation. 
One of the final conclusions of that Committee was 
that a deputation should wait on Mr. G. Balfour to 
advocate certain changes in the law affecting 
electrical enterprise. The nature of the proposed 
changes will have been gathered by our readers 
from what we have already written. The interview 


between the deputation and the President of the 
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Board of Trade took place, after a postponement, on 
Wednesday. It brought up again a question of 
national importance. Broadly speaking, it was a 
strong protest against the hampering of electrical 
industries by legal restraints, especially in the hands 
of local authorities. Mr. Swinburne certainly said 
in the most definite way that the Institution did not 
oppose municipal trading, and obviously the Institu- 
tion could not do so officially, partly because that is 
not its business, and partly because many of its 
raembers are engineers to local authorities. All the 
same the whole movement is a veiled attack on 
municipalism, in so far as it affects the electrical 
industry, whether it was so intended or not. 

Electrical distribution, especially for lighting, 
began on a very small scale; but it was necessary 
to interfere with roads, which are controlled by 
local authorities, and this gave the local authorities 
a chance of getting their tentacles over the industry 
at the very beginning. Parliament not only gave 
the local authorities all sorts of powers because they 
had to do with the roads, but it thought electric 
lighting might become a very paying industry. No 
company should be allowed to reap a big reward, so 
the twenty-one years’ purchase clause was put in. 
If electric lighting went badly, the pioneer com- 
panies must pay the loss ; if well, the local authori- 
ties were to have the benefit. Result—want of 
capital, inanition, and dropping behind. In 1888 
the time was lengthened to forty-two years. Now, 
the question of roads is a mere accident. If elec- 
trical energy could be conveniently distributed by 
ether waves, no Acts would be needed, and no 
purchase clause would have been considered. The 
street question has been an excuse for plundering 
the industry in favour of local authorities. 

But we no longer distribute over small local areas. 
Engineers deal with large towns fed by outside 
stations; electric tramways are inter-urban, and 
connect one big town with the others in other 
counties ; power schemes deal with several counties 
at a time. Yet the law is still parochial, and the 
whole industry depends on the goodwill of little 
local authorities. In electric lighting they 
have sat on the fence, or doggedly opposed 
all progress. They have obtained Orders 
themselves, and sat on them rather than let 
others goon. Now that electric lighting is a proved 
success, the local authorities take it up themselves, 
even in small towns where it will hardly pay. But 
the chief evil here is that small local authorities will 
not take power from a power station, even if it is 
cheaper than they can generate it. The local 
councils want the patronage and the importance, 
and do not care for the interests of the ratepayers. 
Sometimes they oppose electric lighting because 
some of the councillors are shareholders in the local 
gasworks ; sometimes because they run their own 
gasworks. The spectacle has been common of local 
authorities asking Parliament not to let power com- 
panies sell them power, because they want to 
generate it themselves. That is to say, the rate- 
payers are not to be allowed to get power cheap, 
because the councillors like the honour, and glory, 
and patronage of running a station themselves. 

In traction work the veto of local authorities 
generally means either pig-headed and unreasoning 
obstruction, or a sort of blackmail. A company is 
not allowed to do anything unless it carries out all 
sorts of road widenings and local improvements, 
which ought to have been carried out by the local 
authorities themselves. 

We fear the deputation will do little good. Parlia- 
ment seems to be entirely under the thumb of the 
local authorities. They are well organised, and they 
are supported largely by the labour party. It is 
questionable whether the Government will do any- 
thing. Mr. Gerald Balfour rather put the deputa- 
tion off with two Bills, which are to do something 
or other, and to be brought in some session—but 
not this session. 


WAVE POWER. 


WE have within the last few months received so 
many communications on the subject of wave and 
tidal power that it seems to be worth while to say a 
few words on a subject which appears to possess 
peculiar attractions for not a few ingenious men. It 
is, we suppose, impossible to look at a heavy sea 
tumbling in on a shelving shore without being im- 
pressed by the magnitude of the mechanical work 
done. When a gale sends home thundering 
breakers on a rocky coast the effect is yet more im- 
pressive. Indeed, few engineers can, we think, fail 
to feel a regret that these magnificent natural efforts 
should be barren of useful result. On the other 
hand, the quiet rise and fall of the tide in a great 
harbour is scarcely less suggestive. We see 


thousands of tons of shipping lifted up and suffered 
to fall again in the course of the day, and we are 
not surprised that many persons should hold that it 
is a pity so much energy should be wasted. Ought 





it not, for example, be possible to light such a town 
as Southampton by the mere rise and fall of the 
water in the docks and tidal basins ? 

Fortunately or unfortunately, as may be, appear- 
ances are in such matters very deceptive, and the 
power exerted is by no means so great as it seems. 
When we see how small a pair of engines driving a 
couple of centrifugal pumps will suffice to empty a 
large dock in three or four hours, we begin to realise 
the insufficiency of tidal power at all events to 
accomplish much. One pound of coal used to 
advantage will lift, in round numbers, one million 
pounds a foot high, or 100,000 lb., or more than 
44 tons, 10ft.high. This represents 1540 cubic feet of 
water, and would nearly fill a tank 10ft. square and 
16ft. deep. Let us suppose such a tank fitted to a 
dock, and that the rise of the tide is 20ft., the time 
6 hours. The total work done would be 2,000,000 
foot-pounds raised in 72 minutes, or 27,777 foot- 
pounds per minute, much less than | horse-power. 
Allowing for waste and loss of efficiency, we may 
say that twice the full of the tank with a fall of 
20ft. would be required to develop 1 horse-power 
for six hours. But this is by no means the whole 
story. If the tank or float were 16ft. deep, the 
water in the docks must rise 16ft. before the float 
would be able to ascend with the full power due to its 
calculated displacement as given above. This 
contemplates a rise of water in the dock of 36ft. 
instead of 20ft. To avoid this the draught of our 
tank must be shallow, and its superficial area 
augmented in proportion. If anyone with a know- 
ledge of mechanics ‘will take paper and pencil in 
hand and try to work out a scheme for ob- 
taining, say, even 1000 horse-power from a 
system of floats in a tidal dock, he will find 
that, having any regard whatever for the com- 
mercial aspect of the question, the work is simply 
impossible of achievement. The slow rise and fall 
of a number of tanks, or of one great caisson, 
extending over a period of twelve hours, must be 
converted into the rapid rotation of a shaft driving a 
dynamo. Mechanism can, no doubt, be contrived 
which would do this, but at what a cost of capital 
invested in plant and of power spent in overcoming 
the friction of gearing! Let us suppose the dock 
spanned by half a dozen gantries. On the gantries 
are cogged wheels, gearing into huge vertical racks, 
standing up like masts from the caisson which 
almost fills the dock. As the water rises, these 
racks cause the revolution of the geared wheels. 
These wheels are a little less, say, than 7ft. in 
diameter. They make one complete revolution per 
tide; that is to say, they turn round once in, 
roughly, six hours. How much gearing would be 
required to multiply this up to 150 revolutions per 
minute, the least that would be suitable for a 
dynamo? We fancy that the facts have only to be 
stated in this way to condemn a scheme of the kind 
once for all. We can assure our readers, neverthe- 
less, that many patents have been taken out in the 
United States for utilising power in some such 
fashion as that which we have indicated—inventions 
which are not infrequently complicated by the addi- 
tion of levers intended to multiply the amount of 
energy obtainable from the tide. 

Inventors with better balanced minds have advo- 
cated the far more rational scheme of constructing vast 
basins or reservoirs, to be filled and emptied by the 
rise and fall of the tide, which will drive turbines or 
water-wheels. This, of course, is a refinement on 
the old tide mill. Several such mills have been 
built in this country and on the Continent, but they 
are very feeble things, of a few horse-power. The 
available fall cannot but be small, and when the fall 
is small an immense quantity of water is needed if 
any useful amount of power is to be had. In prac- 
tice, 75 cubic feet of water, falling 10ft., would 
be needed per minute to get a single horse-power. 
For 1000 horse-power, not less than 75,000 cubic feet 
per minute, or 5,400,000 cubic feet per tide, must 
be provided. A reservoir 500ft. long, 500ft. wide, 
and 20ft. deep, is an object of some magnitude. It 
must not be forgotten, however, that inasmuch as 
the whole fall of 20ft. would not be continuously 
available, a very much larger volume of water would 
be required. An installation of this kind could not 
be constructed near a large town. Current could, 
no doubt, be sent from it over long distances. When 
we consider what the cost of sea walls usually is, we 
think enough has been said to show that this scheme 
also is chimerical, at all events so long as coal can 
be had at anything like the present price. 

Although we have referred at the outset to wave 
power, we have reserved mention of it to the last. 
We have had various schemes for getting energy 
from the waves submitted to us. At one time 
inventions in this direction were patented in the 
United States atthe rate of two or three a week. 
We have never yet seen one which possessed any 
commercial value whatever. There is a story told 
of an energetic American who erected a machine of 





the kind for pumping salt water up to a hotel to 
supply baths. The proprietor of the hotel stateq 
that during the first week of its existence “ it dig 
not pump worth a cent.” During the second week 
a moderate gale sprang up, and in a couple of hours 
the house was deluged with sea water. In the 
afternoon the whole affair was driven into the road. 
way as a wreck. We fancy that this gives a very 
fair idea of the probable career of any mechanism 
intended to utilise the somewhat boisterous play of 
breakers on a sea shore. 


Se 


THE PARIS SEWAGE FARMS. 


Wuitr the populations in the neighbourhood of the 
Paris sewage farms have apparently accepted the inevit. 
able, the usual half-yearly report presented to the 
Minister of Public Works continues to urge that all is 
for the best in this costly and much-criticised under. 
taking. Nevertheless, the Commission states that on 
both the farms at Gennevilliers and Achéres the Paris 
municipal engineers are carrying on experiments with 
the bacterial system; but it affirms that, up to the pre. 
sent at any rate, “the results do not justify any too great 
illusion as to the value of this process, which can pro. 
bably be utilised in conjunction with earth filtering, but 
cannot replace it.” According to the Commission the 
method of purifying sewage by filtering it through the 
soil has proved to be the best, because it allows of 
the water returning to the river absolutely free from 
microbes, while this has not been found possible with 
the water from the bacterial tanks. In support of this 
contention the Commission refers to a recent report of 
the Public Health Committee of France, which states 
that the bacterial water can only be diverted into the 
rivers in cases where it is not drawn upon for consump. 
tion. The objection raised by the opponents of the 
sewage farms has always been that the sewage polluted 
the wells, and it will be remembered that two or 
three years ago the water supply in a vast district at 
Carriéres and Méry was poisoned in this way. The 
municipal engineers, however, urged that this was due 
to temporary causes, and chiefly to the fact that consider. 
ably more sewage was being sent on to the farms than 
had been provided for. Since that time the quantity has 
been reduced, and during the second six months of 1901 
the 900 hectares at Gennevilliers received 21,121,040 
cubic metres of drainage water and sewage, and for the 
whole year the quantity was 40,140,877 cubic metres, 
representing 44,600 metres per hectare. The amount 
provided for was 40,000 cubic metres ; but the Commission 
states that the excess of sewage has not caused the slightest 
inconvenience. During 1901 the total area irrigated was 
5500 hectares, comprising 900 hectares at Gennevilliers, 
1300 hectares at Achéres, 2150 hectares at Méry and 
Pierrelaye, and 950 hectares at Carriéres-Triel. The 
total quantity of drainage water and sewage pumped 
from the collectors during the year was 228,416,847 cubic 
metres, including 18,250,000 cubic metres from the 
department of the Seine. Of this amount 202,246,255 
metres were sent to the sewage farms, and the remainder 
diverted into the Seine at Clichy and at La Chapelle. 
At the time the Clichy collector was closed with a good 
deal of official pomp it was announced that henceforth 
no sewage would go into the Seine ; but the report shows 
that more than 26,000,000 metres are still diverted into 
the river every year. It is true that of this amount 
Paris is only responsible for 8,000,000 metres, and the 
Commission states that the Municipal Council hopes to 
be able to treat this before long by extending the farms 
at Méry and Achéres and acquiring properties elsewhere. 


MINERS AND THE REDUCTION 
IN WAGES, 


THE YORKSHIRE 


Tue Yorkshire Miners’ Association, the most powerful 
combination of its kind in the country, held its annual 
demonstration at Rotherham on the 16th inst. In spite 
of the unfavourable weather, over eighty thousand people 
were present. It was held on the day that Lord James 
of Hereford gave his decision as independent chairman 
of the Conciliation Board, on the representations of the 
coalowners that the condition of trade warranted a reduc- 
tion in wages. His lordship has decided in favour of the 
employers, with the result that there is to be a 10 per 
cent. reduction as from the Ist July. It is evident, from 
the speeches made at the demonstration, that Lord 
James’ decision had been anticipated, and therefore gave 
no surprise. Mr. Benjamin Pickard, who is the secretary 
of the Association and also the president of the Miners’ 
Federation of Great Britain, stated that he had always 
opposed arbitration in regard to wages, but the men had 
adopted the principle, and Lord James of Hereford, 
having given his decision, it was their duty to abide by 
it. ‘If the decision,” he said, “goes against the grain you 
must take it like men and prepare for worse things that 
may come hereafter.” Mr. Pickard at the same time 
contended that, though a day of reduction was inevitable, 
it was yet too early for it. He reminded them of what 
he had said, that in 1900 colliery owners made as much 
money as would provide for twenty-five generations, and 
he was still of that opinion. He qualified this statement, 
however, by saying that he did not mean it to apply 
where there might be 2000 shareholders, but where 
there was a colliery company, with a limited 
number of directors, there was no doubt the money 
received during the past four years was equivalent 
to that. Resolutions were passed at the various plat- 
forms expressing satisfaction with the increase of the 
members of the Association and of the funds, and cover- 
ing a wide range of other subjects, including the Eight 
Hours’ Bill, the Mines Amendment Bill, the Workmen’s 
Compensation Act, old age pensions, kc. The demon- 
stration deprecated the passing into law of clauses in the 
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Workmen’s Compensation Act permitting employers to 
contract out of its provisions, and whereby insurance and 
indemnity societies are allowed to interfere with the 
carrying out of the statute. The miners also strongly 
deprecated the alleged ex parte schemes certified under 
the Act, and expressed strong approval of the action 
taken by the officials of the Miners’ Federation in drafting 
a Bill amending the Workmen’s Compensation Act of 
1897. All miners were further called upon to do every- 
thing in their power to get passed into law an old age 
ension scheme “which should give adequate relief to 
those unable to continue work, through whatever cause 
arising, in the mining population.” The speeches of the 
yarious miners’ leaders were remarkably candid, and the 
colliers received the counsel to observe loyally Lord 
James’ decision in a spirit which promises well for pro- 
longed peace in the coalfield, even after the Conciliation 
Board arrangement expires in 1904. 


THE TAFF VALE CASE—MR. HOLMES’S COSTS. 


We have not reached the end of the quarrel between the 
Taff Vale Railway Company and the Amalgamated 
Society of Railway Servants. The very important 
decisions which that case has so far been the means of 
supplying were only interlocutory. The action remains 
to be tried out to determine the liability or non-liability 
of the Society to pay damages to the Railway Company. 
Now, the Society has, of course, long ago become alive to 
the fact that it is essential on its part to show that the 
acts of Mr. Holmes, its local secretary at Cardiff, of which 
the Railway Company complains, were unauthorised by 
the Society, that Mr. Holmes exceeded his duty as its 
officer, and that the Society is not responsible for them. 
This defence it has, in fact, put forward. But at the 
same time a resolution was passed that Mr. Holmes 
should be provided at the cost of the Society with legal 
assistance; in other words, that while dissociating itself 
in every way from Mr. Holmes and repudiating him upon 
the record, he should be indemnified against all the 
consequences of his acts. This did not suit some of the 
members of the Society itself. They considered that the 
latter had no power under its rules to spend money in 
this way, and they brought an action against the trastees 
of the Society to restrain the contemplated appropriation 
of its funds. In this action, Alfin v. Hewlett, Mr. Justice 
Joyce has granted the injunction for which application 
was made; and if it stands good, Mr. Holmes will have 
to defend the Taff Vale action against him at the cost of 
himself, or some person or body of persons other than 
his Society. 








THE ROYAL SOCIETY. 


THE conversazione of the above-named Institution, held at 
3urlington House on Wednesday evening, was not remark- 
able for the number of exhibits of engineering interest, and 
many of the other scientific objects had already done service 
at this and other functions during the present season. The 
liquefaction of gases, to which much attention is being 
given, was well exemplified by a practical-looking apparatus 
shown by Dr. Morris W. Travers. The object of the appliance 
is the liquefaction of hydrogen, and we were informed that 
it is capable of giving about half a litre per hour. A peculiar 
characteristic of this gas is that when it is compressed at the 
ordinary temperature and allowed to expand it becomes 
warmer, while air under the same conditions becomes colder ; 
at temperatures below —80 deg. Cent. hydrogen becomes an 
imperfect gas, in the same sense as air, and undergoes cooling 
on free expansion—Joule-Kelvin effect. The gas, under a 
pressure of 120-150 atmospheres, passes through coils in the 
interior of the apparatus which are cooled in solid carbonic 
acid and alcohol (—78:5 deg. Cent.), in liquid air (— 185 deg. 
Cent.), and in liquid air boiling under reduced pressure 
(—200 deg. Cent.). It then enters a regenerator coil, and, 
expanding at a valve at the bottom, is partially liquefied. 
The liquid collects in a vacuum vessel at the bottom of the 
apparatus ; the unliquefied gas passes upwards through the 
regenerator coil, cooling the gas it contains, and returns to 
the compressor. 

Professor H. L. Callendar, F.R.S., exhibited several appli- 
ances. First, a simple apparatus for determining the 
mechanical equivalent of heat. This consists of a brass 
cylindrical box, 2in. wide by 6in. in diameter, which turns 
by a handle or motor on a horizontal axis. Weights in the 
ratio of about 2 to 1 are suspended from the two ends of a 
belt passing over the box. The belt is made partly of thin 
steel and partly of leather, having different coefficients of 
friction, so that it takes up a steady position of equilibrium 
automatically when the box is turned. The equilibrium is 
practically independent of the speed, and the weights may be 
varied within wide limits. The thermal capacity of the 
apparatus, when half full of water, is about 500 calories per 
degree, and the temperature may be raised by 10 deg. Cent. 
in 1000 revolutions. At this rate of working it is claimed 
that the external heat loss is a relatively small percentage of 
the heat generated, and may be accurately measured by 
making trials with different weights. The rise of tempera- 
ture was indicated by a platinum thermometer recording 
automatically on a drum with a scale of 2 centimetres to 
1 deg. Cent., but a mercury thermometer suffices. With 
a platinum thermometer it is possible to measure the 
mechanical equivalent to one part in a thousand, if a water 
Jacket is employed to keep the external conditions steady. 

The other exhibits were vacuum-jacketed calorimeters. 
These calorimeters are of the type designed for measuring the 
variation of the specific heat of water and mercury, but 
embody more recent improvements. The external heat loss 
is reduced to a minimum by the employmént of a glass 
vacuum-jacket hermetically sealed and silvered internally. 
A silvered calorimeter of the same type recently employed 
for measuring the specific heat of steam was shown fitted up 
in its copper steam jacket. Another, unsilvered to show the 
interior, exhibits the heating coil and platinum thermometers 
in situ. Other special devices are required for regulating 
the steam current and drying the steam. 

Mr. W. R. Pidgeon had on view a new electrical influence 
machine suitable for campaign work. The discs are mounted 
in sets of three, and have inductors placed outside the first 
and third, Thecentral disc revolves in the opposite direction 
to the other two, Any number of these sets of revolving 








discs, together with their inductors, can be arranged close 
together on the axis to give a more powerful machine. 

The sectors are embedded in ‘‘ volenite,’’ and there is no 
glass or wax used in the machine, so that it will resist hard 
usage. Mr. Henry Crookes and the West Indian Volcanoes 
Committee of the Royal Society showed specimens and photo- 
graphs of voleanic dust from the West Indies. Mr. J. Y. 
Buchanan gave a demonstration with lantern slides illustrating 
the performance of M. Santos Dumont’s airship, and the 
accident to it on February 14th last. 








DOCKYARD NOTES. 


Tue cruiser Doris has replaced the Arrogant in the Channel 
Fleet. 








Quite a small naval review has been held at Plymouth 
this week. Anchored in the Sound are the Japanese Asama 
and Takasago, the Chilian cruiser Chacabuco, as well as two 
Chilian transports and three torpedo craft. As all the larger 
vessels hail from Elswick, some wag has christened it the 
Elswick exhibition. 





THE new armoured cruiser Cornwall is to be attached to 
the Devonport command. _ So far as our four dockyards will 
allow, it appears intended to make the County class local 
ships. This is a good idea, but it is easily turned into a bad 
one. So far the County connection has not ‘‘ caught on ’’ to 
any great extent; it is hardly likely to do so until the ships 
have some more tangible existence than most of them yet 
possess. 





A COMPLETE list of foreign ships to be at the naval review is as 
follows :—Sweden, Oden ; Norway, Norge; Russia, Pobieda; 
France, Montcalm; United States, Illinois; Germany, 
Kaiser Friedrich III.; Italy, Carlo Alberto; Japan, Asama 
and Takasago; Denmark, Herluf Trolle; Portugal, Dom 
Carlos I.; Spain, Emperado Carlos V.; Holland, Holland ; 
Greece, Psara; Austria, Szigetvar; Chili, Chacabuco ; 
Argentine, Presidente Sarmiento. Of the above eighteen, 
six were built in this country, five by Elswick and one by 
Laird’s, of Birkenhead. Twelve of them have water-tube 
boilers. 





Lire in French submarines is not apparently ‘all beer 
and skittles.’’ The submarine Silure recently went out on 
trial and the crew began to get insensible. ‘‘ Whereupon,’ 
says the French paper from which we quote, ‘‘ several of our 
brave sailors began to ask, Is all well?’’ The answer 
apparently was in the negative, so the rest went homeward, 
with three men well nigh suffocated. 





THe ‘‘new’’ Japanese shipbuilding programme is 
announced. As, however, it does not begin till the year after 
next and then runs for five years, it is somewhat premature 
to discuss it now. Whatever may be settled to-day is pretty 
sure to be altered ere 1904, by which date both battleships 
and armoured cruisers may have given place to intermediates. 





Mr. CHARLES DE GRAVE SELLS writes to us in connec- 
tion with some recent remarks in this column about 
Ansaldo’s yard at Genoa, disclaiming any share in making 
its prosperity, save in so far as the engine works are con- 
cerned. He wishes us to place the credit on-Colonel Soliani, 
late of the Government Corps of Naval Architects, as the 
chief of the yard. Whoever is responsible for it, there is no 
doubt that Ansaldo’s yard has made its mark, and we hope 
Mr. Sells will allow us to congratulate him on the 17-5 knots 
got out of the reconstructed Turkish Messoudiyeh at her 
recent trials. Later on we hope to deal in extenso with 
this ship, which certainly bears the palm for the most out- 
and-out reconstruction on record. We might do worse than 
imitate it with our old Superb and Alexandra. 








THE INDUSTRIAL USE OF ALCOHOL. 


In Peru, alcohol, being a product derived from the manufacture 
of cane sugar, can be obtained at a trifling cost, and its production 
by far exceeds the present consumption of the country. In order 
to render its use more general for industrial purposes, the Govern- 
ment of Peru has resolved that an exhibition shall be held in the 
capital of the Republic, Lima, of motors and of the most perfect 
apparatus which use methylated or denatured alcohol as the means 
for producing motive power, heat, and light. There is reason to 
believe that once the public has the opportunity of practically 
judging the present condition of these modern appliances, hitherto 
unknown in the greater part of the country, the object in view 
will be attained ; and at the same time a new market, that of Peru, 
will be opened for the sale of motors and apparatus. The exhibi- 
tion will be held in the principal building and pavilions of the 
municipal parks in Lima, in accordance with the following 
regulations :— 

(a) The exhibition of motors and apparatus for which neutralised 
or methylated alcohol is employed will consist of five divisions, 
with their corresponding sections, in the following form :— 

First division.—First section: Stationary motors for general use. 
Second section: Special motors for agricultural purposes. Third 
section: Marine motors, motor cars, and locomotives. Fourth 
section: Locomotors. Fifth section: Carburisers. 

Second division, — First section: Heaters for general use. 
Second section: Heaters for railway cars, coaches, &c. Third 
section: Calefactors. Fourth section: Stoves and other apparatus 
for heating purposes. 

Third division.—First section: Lamps or apparatus on the incan- 
descent system for the lighting of streets, squares, piers, public 
buildings, theatres, workshops, &c., by means of methylated or 
neutralised alcohol. Second section: ‘he same, by means of car- 
burised alcohol. Third section: The same, by the usual bright 
flame system, by means of carburised alcohol. Fourth section: 
Lamps or apparatus on the incandescent system, for domestic use, 
by means of neutralised or methylated alcohol. Fifth section: 
The same, by means of carburised alcohol. Sixth section: The 
same, by the usual bright flame system. 

Fourth division.—First section: Methods of process of neutral- 
ising or methylating or denaturing the alcohol. Second section : 
The same for carburising the alcohol. 

Fifth division,— Utensils and apparatus not comprised in the fore- 
going classifications, and which make use of neutralised, methylated, 
carburised, or solidified alcohol. 

(a) The prizes will consist of gold, silver, and copper medals, as 
well as of awards of honourable mention. 

(b) For each section there will be awarded one gold medal, two 
silver, and three copper medals, besides five awards of honourable 
mention, The prizes and honourable mention will be awarded by 
a jury; assisted by a technical commisssion of seven members, 
appointed by the Government in view of the special knowledge 





and experience possessed by each one of them as regards the 
various sections comprised in the exhibition. The jury will be 
com d of three delegates of the Government, two of the 
National Agricultural Society, two of the National Society of 
Industries, and two others appointed by the exhibitors themselves 
or their representatives. In order to ensure the greatest accuracy, 
the jury will be subdivided into five commissions, each one formed 
of three of its members, and each commission will proceed to 
exainine each one of the five divisions in which the exhibition is 
organised. The commissions will present their respective reports 
to the jury, and in view of these reports that body will give its 
decisions in accordance with the majority of votes. The jury, 
having before it the articles exhibited, has the power to fix the 
sub-sections which it may judge convenient, in order to attain a 
correct distribution of the prizes, and considering asan entire section 
each one of the sub-sections, as far as regards the recompenses. 

(c) The exhibition will be inaugurated on the lst of November, 
1902, and will be closed on the 30th of same month ; and on this 
latter date the prizes and respective recompenses will be awarded. 

(d) The executive committee will attend to the installation of the 
objects intended for exhibition, free of all expense, whenever 
requested to do so by the interested parties, and will bear in mind 
all suggestions received from them. 

(¢) The executive committee will provide the exhibitors gratuit- 
ously with the space required for the installation of their exhibits, 
in the principal building, or outside of it, within the precincts of 
the municipal parks, if this be expressly requested. _It will also 
provide gratis the necessary lighting and water ; besides which, if 
the committee think it convenient, it will also provide the alcohol 
necessary for the working of the motors and other apparatus 
exhibited. 

(f) The exhibits intended for the exhibition should be placed 
within its precincts, at the latest, during the month of Septem- 
ber, 1902. 

(g) In order to ensure the admission of the exhibits, and obtain 
the concessions, reduction in freights to which are granted to the 
exhibitors, it will be necessary to address directly in writing the 
executive committee, or to do so through the Peruvian consuls or 
through the special agents appointed. The aforesaid communica- 
tion must contain :—(1) The name and residence of the exhibitor. 
(2) The nature and use of the objects to be exhibited. (3) The 
division and section to which these correspond. (4) The superficial 
area required. Printed forms and requests for admission can be 
obtained from the Peruvian consuls or special agents. 

(4) Practical experiments with the motors, apparatus, and other 
exhibits will be made during the thirty days previous to the inaugu- 
ration—October, 1902—in accordance with the general rules already 
laid down. The jury will advise the exhibitor, or his representa- 
tive, three days previously, the day and hour, when the experiment 
will take place of the motors, apparatus, or other objects exhibited 
by him. 

1G) The exhibitors must, as regards the putting in motion of their 
exhibits, submit to the rules laid down by the executive committee, 
which has the direction of all matters pertaining to the mainten- 
ance of order and general vigilance. 

(j) No exhibit can be removed during the thirty days of the 
exhibition, during which term the exhibitors can sell the objects 
exhibited ; but in this case the corresponding Custom House duties 
will have to be paid. The time allowed for the removal of the 
exhibits is during thirty days following the closure of the exhibition, 
that is, throughout the month of December, 1902. The exhibitors 
who may not find it convenient to re-export immediately their 
exhibits, can petition their removal and offer for sale in the building 
of the permanent exhibition of machinery and manufactures, under 
the care of the Government employés who attend to that depart- 
ment. Ihe exhibits may remain for six consecutive months in that 
department, without any charge whatever to the interested parties ; 
it being understood that sales made during the above-mentioned 
interval will be subject to the payment of the respective Custom 
House duties. At the expiration of the term of six months the 
exhibitor must withdraw his exhibits and pay the Custom House 
duties upon them, in case he should not decide to re-export them 
immediately. 

(4) The secretary of the executive committee will provide the 
exhibitors with all the information they may desire, and will give 
his attention to all matters relating to them ; all complaints should 
likewise be addressed to him, in order that through him they may 
be duly submitted to the executive committee. 

(2) A book will be published containing all the documents relating 
to the exhibition, and with engravings and the necessary explana- 
tions, in order to popularise in Peru and South America the use of 
alcohol as fuel in its various applications to the different industries. 

(m) In order to render every facility for the importation of the 
various exhibits, and that the exhibitors may take advantage of all 
the facilities offered them, the bills of lading should be made out 
to the order of the executive committee and the packages marked 
as follows :— 

E DEA 
Callao 


(x) Every exhibitor has aright toask thatin the aforementioned 
book (see /) an advertisement be inserted of his exhibits in the 
form he may express and without any charge. 

For further information, address José Balta, Lima, Peru. 








ENGLISH Razors IN POoLAND.—The official organ, Warschairsks 
Duevnik, says that recently there have appeared in Warsaw razors 
of ‘‘local make” which seemed in every respect quite as good as 
the famous English-made razors. There was no little jubilation at 
this evidence of the great progress made by the native industry. 
But this justifiable gratification was suddenly checked by the dis- 
covery that a Berlin cutlery firm, wishing to drive English razors 
out of the Polish markets, ordered a large supply of English razors 
which were to be delivered without bearing their place of origin. 
When these razors were sold in Poland the name of the Polish 
dealer was stamped upon them before they were delivered, and the 
Poles thought they were buying home-made razors. 


CONCRETE-LAYING MACHINE.—In laying concrete foundations for 
streets and tramways, the concrete—whether mixed by hand or 
machine—is usually handled and deposited by a gang of men with 
wheelbarrows. In the United States machines have been adapted 
to this purpose, and in streets where a tramway has already been 
laid the machine may be run on the rails. One of these machines 
consists of a steel underframe mounted on four wide-tired wheels and 
having at the front end an inclined frame for a belt conveyor 20in. 
wide. The lower end of this frame is carried by a third pair of 
wheels, and has a steel box or hopper for materials. At the middle 
of the underframe is a 12 horse-power gasoline engine, while at the 
rear end is a concrete mixer. Pivoted to the rear end is a 20ft. 
steel boom, supported by wire rope guys from a gallows frame, and 
carrying a 20in. india-rubber conveyor belt. Inclined planes are 
placed on each side of the front pair of wheels, and the cement, 
sand, gravel, and stone are carried or wheeled up and dumped into 
the box already mentioned. When the proper proportions have 
been deposited the bottom is opened by a lever, and the materials 
fall upon the conveyor belt, which carries them up to the head of a 
shoot, through which they are discharged into the mixer. As 
the concrete emerges from the mixer it falls upon the second 
conveyor belt, from which it falls directly upon the street 
surface. The machine propels itself slowly along the centre 
of the street, and a man swings the boom slowly to and fro so as to 
cover the entire width of the street with the proper thickness of 
concrete. The machine now in use weighs about 9 tons, and will 
deliver about 200 cubic yards per day. A similar machine running 
on rails, and with the boom inclined so as to raise the concrete, is 
used for depositing conerete in the forms for long retaining-walle 
or railway work, 
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GEORGE FLETCHER AND CC., DERBY, ENGINEERS 





INJECTION WATER-PUMPING ENGINES. 


WE illustrate herewith a pair of pumping engines of a 
somewhat uncommon type which have recently been shipped 
to Fiji by George Fletcher and Co., of Derby. They have been 
made to the order of the Colonial Sugar Refinery Company, of 





Sydney, and they are for the purpose of supplying a large | 


The peculiar construction is easily 


sugar factory with water. 
The plungers are 20in. in 


seen from the engravings. 


diameter, and have a 36in. stroke, and the pumps are designed 


to discharge 240,000 gallons per hour against a total head of 
56ft. The pumps are driven direct by high-pressure steam 
engines. 

Eack pump is built in sections, and the design lends itself 
to the providing of large areas through the suction and 
delivery valve seats ; the total area through the suction being 











Detailof Suction & Delivery Valves 
Fig. 1 


480 square inches, and through the delivery 280 square inches. 
The construction of the valves is shown in Fig. 1. The discs 
are made of rubber. The plungers are of gun-metal, and 
work in long gun-metal bushes or sleeves. Arrangements have 
been made by which one side of each pump may be isolated for 
repairs or inspection while the other side is at work. As 
will be seen from Fig. 2, the waterways are long and free from 
air pockets. The pump rods are of steel sheathed with gun- 
metal, and they are coupled direct on to the piston-rods— 
which are carried through the backs of the cylinders—by 
means of screwed clamps held together by four bolts. These 
clamps, as will be seen, are made in halves, to admit of 
their being removed with the least amount of trouble. The 
pump bodies are bolted to wings on the engine cylinder bodies 
by means of four distance bolts. 

The engines are of the ordinary Corliss girder type, having 
cylinders 19in. in diameter, and 36in. stroke, and they are 
fitted with slide valves. The makers inform us that they 


| Wearing parts, and to the design ‘gcnerally, with a view to 
| reducing as far as possible the chance of engines giving any 
| trouble when at work. Nevertheless, we should have thought 
| that the piston and connecting-rods and the distance 
| bolts between pump and engine 


| were decidedly on the light side. 








THE CANAL OF THE 
TWO SEAS. 


Unper the above title an old 
maritime project, surpassing in 
magnitude and importance all 
similar engineering undertakings, 
has been revived and is at present 
| under serious consideration in 
| France. It has for its object the 
construction of a canal from the 
Atlantic to the Mediterranean, 
| or localising the route more zal 
| precisely, from the waters of | —_ 
the Gulf of Lyons to the Bay 
of Biscay. The southern entrance 
of this magnificent inland water- 
way will, it is proposed, be at 
Narbonne. After gaining the 
basin of the Garonne, which it 
will follow for a certain part of its 
course, it will take the line of the 
Gironde to its mouth. It will 
have a total length of 312 miles. 
It may be here stated, for the sake 
of comparison, that the lengths 
of the best known ship canals are 
as follows :—The Suez, 98 miles ; 
the Baltic, 61; the Manchester, 
35; the Terneuzen, 20; the Am- 
sterdam, 16; the Bruges, 8; and 
the Corinth, 4 miles. Of all 
these, the Suez and the Corinth 
are the only two which have open 
channels, completely unimpeded 
by locks. The Panama Canal 








| South Shields. 
| and business of Edwardes Bros., and at the same time 
| extended the shipbuilding premises of the Smith Dock 





the present route through the Straits of Gibraltar. All shi 
voyaging from northern ports to the Mediterranean and the 
East would benefit to the same extent. , 

Owing to the great differences of level encountered alon 
the course of the proposed maritime works it is not possible 
to avoid the introduction of locks. Their number js rather 
formidable, amounting as it does to twenty-six. But even 
allowing from half to three-quarters of an hour for a big shi 
to get through, the time lost would not appreciably affect the 
saving between the two above-mentioned routes. It will be 
allowed that the security of the transit through the cana] js 
a consideration and counts for something, although not to 
quite the same extent as it would have done in the days of 
sailing ships. Great ship canals may be regarded from two 
general points of view—a strategic and a commercial one, In 
the present instance there may, perhaps, be doubts respecting 
the future financial success of the scheme, but none regard. 
ing its great strategic value and importance. 

It is worth noting that the sinister predictions that the 
Baltic Canal would possess no commercial value have been 
completely falsified. Yet this was in every sense a military 
canal. It was commenced in 1886, and opened for traftic 
a few years afterwards. It was not, however, until the year 


| 1900 that, for the first time, the receipts paid the expenses, 
| amounting to £105,000. 


It is expected that when the returns 
for last year are compiled, the revenue will exceed the 
expenditure by about £10,000. Nothing is received from the 
passage of men-of-war, as they are not liable to navigation 
dues. The promoters of the great French enterprise are 
employing all their efforts to obtain an official declaration 


| that the construction of the proposed canal is d’utilit, 


publique. That once accomplished, the first step, which 
costs so much, is removed, and the actual prosecution of the 
work materially facilitated. The cost of the whole under- 
taking, which at present can be but approximately estimated, 


| is put at fifty-two millions of our money. 








EUSTACE SMITH. 


Tue death is announced as having taken place on Saturday 
last in London, of Mr. Eustace Smith, of Longbenton. Mr, 


| Smith was born in 1861, and he was the surviving partner of 
| the firm of T. and W. Smith, at one time shipbuilders at St. 
| Peter's, and a firm who are now shipowners and steel wire 
| rope makers on an extensive scale, making largely for 


colliery and cable car work. The ropery business is one of 
the oldest in the North, having been established in 1784. Mr. 
Smith was also chairman of the Smith Dock Company, which 
now owns all the largest docks and pontoons in North and 
A year or two ago he acquired the shipyard 


Company in North Shields for the building of steam trawlers 
and herring drifters ; and the combined concerns were merged 
under the title of the Smith Dock Company, which is now 
one of the largest producers of this class of craft in the 
country, turning out up to twenty to twenty-five steam 
trawlers and herring drifters per annum. 

Tyneside will keenly feel Mr. Smith’s loss, for he has done 
much for its welfare. His enterprises were all successful, 
being excellently managed; he was known for his capacity 
and for honesty in business, and as a local authority says, ‘‘ He 
is one of the men who will be missed.”’ 


7 F 


, 
Sos Ssss 














SSS hss 


pp 
SSA 




















was intended to have a length of 





46 miles, and 170 miles is the 
length of the course marked out 
for the Nicaragua, 

Apart from the magnitude of the 
projected undertaking, it possesses 
a very considerable amount of 
interest, not only for ourselves, 














but also for the rest of Europe. 
Once constructed, it would be no 
longer necessary for the fleets of the 
northern European Powers to run 
the gauntlet along our shores to 
reach the Mediterranean. The importance of Gibraltar would 
be seriously diminished. The western gate of the great sea 
would no longer be all ours. What the Baltic Canal is to Ger- 
many, so would that of thetwo seas be to France, but toa much 

eater extent. It is estimated that in a voyage from Havre 
to Marseilles and Genoa, vid the French Canal, there would 


have paid special attention to giving large surfaces to all! be a saving of about a thousand miles, in comparison with 











Fig. 2—SECTION OF PUMP 


A PAPER was recently read before the Paris Academy 
of Sciences on the ‘Specific Inductive Capacity of Dielectrics at 
Low Temperatures,” by MM. Jacques Curie and P. Compan. It 
appears that the soakage effects in glass tend to disappear at low 
temperatures. The dielectric capacity varies asa linear function of 
the temperature, the temperature coefficient being determined for 
glass, ebonite, mica, and quartz, 





613 


THE ENGINEER 


June 20, 1902 





qNoWA A[SNOoUBy[NUIIS FIOM 9 Oq P[Noo sutaqsAs pouny-A]snolvA 
jo doquitia yvois B yey} ABS PIP eT ynq ‘qIIM porojojUT oq you 
PInoo seSussoul poung soourysumnoaro [[e Jopun yyy Les 09 poredoad 
qgOU SUM OY 4BVY}R pexwvUloI lUoOdIvT “APL ‘“pozooyeun survures 
—ABME SOTIUL AO} V—PIVZIT OY} 4B UOIZRAS SsopoITA 8, pAOT'T OTITM 
SRoMOULy Ul per oq UO ‘97a AUB 4e OOURISTIMOIIO O[GBINOAR] JopuN 
‘OITA S[VUSIS PUSS UB HOOT] “APY ‘A4101140979 oYy soprAoid oueudp 
Jomod-esioy OP B OYA ‘UOIZRIS BUIQGIUISURIy YsTUIOD INJAoMOd sty 
Woaj ‘snyy, ‘poung o10M pedojdure ey syuoUINAAsUT oY} GOUTS ‘Joo]o 
JO SNIPBA OY} UITILA Oq FYSIUL YOIYM spossoa Suryooye Jo Ivo yNoyIIA 
qno pellivo U9eq PY SzUEUTIZedxo SOUySIpP-SuO] s,1UOOIBY “A OS 
“OIOM GI SB ‘9JOU OU¥S OY} 09 popuodsel szUOTINAZSUT OY [Te ssopUN 
peurezqo oq JOU pfnoo 4[Nser Bw YONG “4ySIs UL oq UOAO Jou 4ySTUT 
0894} YSNOYY ‘s[ossos JOYJO 0} AO OIOYS OY} 07 YUOS OG 09 SSEIqSIP JO 
S[VUDIS O[GVUS 07 SBA STEssoA UO sNyvAdde ssofarIM SulAvy jo yoolqo 
yvoid oY} Jy} Suoye [|v poroprsuoo ueeq pey yy ‘“syUOUNAYsUT pouny 
WA AT[VIOLUUIOD poygy Woeq WIE} Jo ouOU pey sdtys Mou 03 dy 
“‘s1osUspUOd o[qeysn{[pe ALM popraold s109RT]10SO 
pure sopuryéo oulz oY} UOEMJ0q MOIYBUIQUIOD B SBM O10} HOM 4B 
POALLIV 90d PCY SSOUOATZISUES JO FUNOWIY JOZvEIZ [TIS WY ‘“poaoryou 
useq Ay[enjow peg siq} pue—quowosuviie xo[dyjnut jo 4y1os ve— 
Por [woIZAeA oO ATUO 4nq ‘pouty A]JUOTEyIp ‘sIOAtooeI PU s10491UT 
“SUBIJ [BIOAOS SUIABY JO 4Rq] SBA PoUTeyye 9q 09 doqs yxou oY} ‘oIOM 
4t sv ‘esooyo pu yord 03 AqITIqe sIq} poureyqo Suravzy ‘ooucr10yIp 
SIY} OYVUL 09 FUOTOINS 910M SOTPOg OM4 GY JO Soryto“dvo Sur{1va oY, 
“USIS OU OARS SyUOTINAYSUT OY} 4INOITO oY} jo yaed OUTES OY} UT WUBI 
IOYJOUL TFIM SBIIOYA\ ‘POATOOOI OOM SOSBSSOU O44 JINoIIO oYy Jo yauvd 
PoULIO} UBUT OO TOYM SOYA OSBO B JO PIVOT OAR OM 4B} 00} JO 
UOLVpPVIT 07 YUOUINIYSUT OY} SI OATZISUOS AIOA OG *pouTeyqo oq P[NoD 
UWOMFVIIVA Jo OFUBI OBIT B ‘OTQeIIvA Suroq s1osuopuoo sayy YAO Jo A410 
-ed¥o of], *AOSUOPMOO ¥ YFIA POJUNYS SVA\ J[9S9I 9I9TOO OY ‘[I00 UOTY 
-ONpUT 97} 04 pol[dde zesuspuoo v 07 UOIZIPpe UI ‘MOA poyrvuUr o1OUr 





OpvU SVM SuTUNy oT, ‘S}[NSe1 Pood 4AM ‘sIopeIpwA [VIIA IIA UOTyOOU 
-U09 Ul SIdSUSPUOD IIA OpBUl UdEq pry syuoUIIIOdxe AABN CY} UT 
*poureygo SBA 
Surqdoosoqut Jo Lv oy} UL SsodoNs OU 4eYy SyUOUTIIEdxe JOYUNOD osoTTy 
JO plvoy SBA Suryjou yeyy yovy O49 UWlOIZ por0yyLS oq OF ST 4I puL 
‘QqIM posojsoquiun AjeIIGUS POUTVUIOI sosvssour oy} yey} puLysiopun 
OM “UOTYVIS BUIPUSS JULIO 8, OULIOYYVH “4g OY} WOT OTTUI-V-j[Vy ULTy 
e10U you yuIod @ Woy opeUL o10M syduIEqje osoyy, ‘sngeivdde 
sIq} jo suvout Aq yuos sosessout ydooroqur 10 ‘q4IM orojroqut ‘yosdn 
0} aoputyAo omz OY} IIA sJUoUtIedxo ATrvoe oy Sup eprut or0M 
sjdur044e vy} SSpayMoUy UMO INO UTGZIM SI 41 ‘poopuy ‘*poyooyvun 
poureurora Loy} ynq ‘ejoog ueyy s,oULIOyyeD “4g 0} JovOM OOM 
YO ‘pvoyyidg 4V AVA-JO-UOU SNoyVA oYy pue ‘YWNoUIsyIOg 4V 
SUOLYRIS [VALU OY} OOM LOT, “AJLUTOIA OY} UT syUOUINAYsUT 10440 Aq 
Por 0q P[Noo AOU ‘YIIM porojioqUl you orOM AO] 4VyY ,, pouNy,, Os 
Suloq sosessour oy}—soplUl OE JO 9ouVASIP V—o[OOg 09 4YBIAA JO OTS] 
OY} UL JULIO $,OUIIONIVH "9g Wory ques Used PRY S[vUdIS 41 WII 
*IOJOUIVIP UL SoAJOUL J[VY-B PUB OO pure YSIY SerqoUT XIs OUIOS JapUT[AO 
oulz & UL panos sea sngvivdde ue yong ‘uUMO s8zI Jo potzod poproop 
@ OAvy Qysiut orga pue ‘podurep Aymoys oq 4yB8TuT suUOTzeTTIOSO 
oy} o1aya sngeiedde eulos ostaop 09 ‘eroyor9yy ‘Aressooou oUTOD0q 
pry 9f «‘poamboer os st 41 Woy o[quoryovrdurt ourvoeq poammbor st 
Burung OU o1OYAM SULYAOM AOJZ OTQVIINS OS OIIM [eLAQe oy, ‘AydvaZ 
-9]0} ssoportm ur sngeavdde ,, poung,, Suryiom 07 parddy ofdioutad 
eures oyy Apjoex@y “Suygnd uo o8 09 4nq ‘A]}001700 synd oyy outry 
04 ATUo you Aresseoou SBM 41 ‘aIe Jo synd jo suvout Aq utnpnpued 
ev Suyavqys jo Buryvods uoya ‘41 pessordxo pey Surme,]y ‘yorg sy 
*poun Ajsodoid sosindur jews jo zoquinu ofav, B Jo yooyo poze] 
-nuIno0v oY} ABT OF AIVSS9d0M SUM 4I UOTJOIIP SIY} UL ssovons 
Jog ‘dn 40s oq 0} OULIZ PB peYy suOTZeITIOSO OIOJoq Woy WOIy 
podvoso pry AglOl1qZ00]0 949 [[@ 4Vyy sIoJONpUOD poos yYons or0M 
SOIIM [VLIQV OFT, “OSBJUBAPESIP B OOM ‘SIOALOOVI PUB S109}IUISUBIY 








pounjun qyIM [NJosn os ‘sIOJONpUOd [eIIAe OY} 4RT} SJUSUINAYSUI 
pouny Suisn ueyM puunoy aoos oFfF ‘eoUIOJIOZUT YNOYZIA YOM 
0} POJUVM OOM SUOIZRIS YUOIOYIpP JO JoquINU Bw JI PeSTAep oq ysnuUI 
., BulUNy,, JO poyyour euros yey} pestpeor ATYornb oy ynq ‘[nyssooons 
O19M posn 4siy oy soouvldde oy} yeyy poure[dxo ruooreyy “Ay 
*9O1OJ OLJOULOIZOOTO [[VIUS B YYIM pornsvout 
uoyM opuyur Apeorjovsd st ‘soAvM UvIZIOFT JO oSOUNSqu eyy Ut 
‘JoIaYOO OY} JO GOURISISOA OY} UWOYM poulyyqo ore sSy[NsoI 4Seq 943 
qeqy ‘Aes 0f JL ooyjng ‘siopvor ano jo Agofeut yy 0F AVTTTUIVy 
SI 91 {aooyoo oy} Jo UoIZdIIOSep sty YBnoIyZ WWOOIRTY ‘AY AMOT[OJ 
gOU poou OA ‘Paepsioo9I O1OM sSoSessour oy} Yorum jo suvout Aq 
‘qIMod1O [BOOT B SBA O19} JOIOYOO OY} YQIM UOTyoUN[UOD UT ‘UOTZe4S 
Burpuos oy} 9 4VY} OF AB[IUIIS OUT] [eIIav UY 07 J9qJO OYY puUB ‘Y4IvO 
0} poyoouMOD SBA TOIYM JO [VUIUIE, ouO ‘19o10yOO & Jo suvoT Aq 
POAIo001 IEG PLY SOABA OY], “YSU [VIIQ’ UL OF O1LM POJRTNSUT UB 
Aq Uoyxey SVM IOYJO OY} OTIYM ‘YIIVO 07 poyooUTOD OST SBM YOIYM Jo 
[VUIULID, OO ‘10ZRT]IOSO Suryivds v jo opis J9yyI0 UO OO poyooUOD 
BSuioq Surpura Arepuoooes oy} jo sTeuruts0y oyy ‘AoyY Jory @ YIM 
£10948q B YSno1yy poyoauuoo sea loo Suryivds vw jo Arvutid oy4 
qsiy JY ‘“SOABA URIZIOF] O44 Butatooor puv Sutronpoad ur posojduro 
pvy OY YOIYA spoyjJoUL [VUIsII0 9Yy4 ssnosIp 03 pepesooid ‘popniye 
OABY OM OIA OF SyIvULOA ATvUTUTITToAd 9Yy 104Fe ‘TUODIRTY “AIT 
“sqUR4SIsse SIY Jo coUBIOAOSIOd 
puv [[tYS ey} Of OpeUT soynqia3 snosouss oy} Avoy 0F BuIsvard 
SUM 4L pue ‘TuooIVyY ‘APY Aq ornsvout oS1¥v, ul possossod onqala ¥ 
Ajquoredde st Aysopoyy + ‘oouds y8no1yy sosessout Surpuos Jo wolyoor1p 
ey} Ul poyuouttiodxe 10 AydeiZe[o} ssoporIM Jo osnvo oy} sOUBAPE 
0} ‘4qS1[s JeAoMoY ‘BurqyAue ouop pey oyM ‘AZITBUOTYeU JOADZVYyM 
jO 10 ‘ZUIAIT 10 pop JoyyoyM ‘esoyy 03 anouoy edure ‘41 poarmbor 
UOIsvo00 ADAOUOYM ‘9ABS OY JI YSno1y, ABM OY} [TY ‘“eSANOoSIp 
$,luooIVy “apy uodn yavurer perouls v oxvuL 0} ‘sdeqied ‘poqqrur 
-1od oq ABUL OM O1OY PUY ‘IOIOAOOSIP ALOY} 1O}JR ‘SOAVM UBIZIO}{ 





PpoT[Bo 910M ‘MOY P[NOM sioIvOy sIq Jo 4ysour ‘yqQnop ou ‘se ‘soARM 
esoyy, ‘SOAVM JYBIT URYZ UOTZVAQIA JO 041 AIOY} UL JOMOTS YonUT 
SOABM UlVI100 Bulyoojop pue Zuryjoryu0o yo Avm Mou AloAtyervduI09 
e uodn popuodop 41 yey} eousI9YyIp oy} possossod ‘Suiyjeusis jo wA10F 
SIq} 09 syoodser oUlOs Ul AvTIULIS Sureq oTtyM ‘Avp-07 Jo AydesZ0]04 
SSO]OIIM OYJ, “JUSS USSG PRY esessour oyy, ‘yUBOTT 4I WVYM MOUY 
oly OY} MBS OFM SOY} ‘Opodo poZuvirv-sid B SVM OTOYT, “yo Av 
Suo] B sosvaes 1oyjo Aq Woes SBM pu ‘IOq40 O4Y UI seAvM Aq poqRsed 
-oild SB 4ST CUT, ‘TTY @ UO oIyUO & YI] OSVANS ONT, ‘puryUeUt 
Aq ieyjouv uo 0} Jues sosessour qsiy oy} Suoue pexuva oq Avut 
‘poopul ‘s[RUSIS SSOfOITAA 4 90UR4SIP B 4v o[qvIooIdde OsTe 9q SOAGM 
O11999[9 Jou prnoys ‘erojor9yy ‘AY AA ‘ABAVY SOTIUT JO SUOTT[IUL poyeNngyls 
SIBYS ULOIJ BUTUIOD 4YSIT O44 908 P[NOo 4YSIS YIM pozIs [[V “T[e 04 
IVI[IULVT OIOM SOABVM 4YSIT ‘sngvivdde jeorsyoo[o o7eOlIzUL UL OTM 
JO SUOTJN[OAUOD 94} [[V OSIOABIY 04 YUOTINOD OLI4O9[9 O44 Jo Buryvur 
04} pure ‘sorIM Suole sesessoul Jo Zurpuos oyy uvyqy [Njopuom osoUL 
ou A4ITVOI UL SVM 41 ‘1049RUL OT} JOpIsuOD 07 oUT¥O OUD UOyA ‘404 pu 
‘olBUUT JO INOARS 09 Ysoule porvodde ‘4481s 4ysay ye ‘qoofqns oy, “Sut 
-JO9UIBU [BOLAJOO[S ULOpOUL Jo JuUouIdo[eAop [eoryovad aoyyo Auv ULyy 
UOT}JU0}IV OPIM-plIOM e1OUL Futz0~VI49% A[qeqoid ourty yuosord oy} 4” 
sem AydeiZo[04 SSo[OIIM 4VY} PoOYIVUIOI 4oSyNO 944 4B IUOOIeIY “IIT 
“qSo104UT JO [[NJ SVM JNOYSsNoIYy osinoosip oy 10} ‘poyuroddesip jou 
Q10M PUO}4” OF JOPIO UT FUIMGAS YUOUTETOUT ySOUL B Poo] OYM Oso, 
‘sousipne esi, A[[vuolydeoxo ue TUODIRTY “AJ 10J poanoes—yyoq jo 
uolyeurquios v sdeysod—ajouueUl sty Jo ULIvYO O44 10 yoolqns oYy Jo 
UOTZVULOSR] OY} JOYYOYA ‘Surqyoulos ‘uUoIyNyy4sSUT OY} O10JOG osaNOoOSIp 
48B[ SIY poroAljep oy Woy osvo oy} svM sy ,,’AqdvaZoIo7, oovrdg 
d11yOo|[] JO ssaiZ01g OY, ,, UO OSINOOSIP BuTyse19}UI 4sOUT v PoJOAI[OP 
TUOOIVIY “APL 98V] Suruoae Avpiayy uo uoryngysuy peAoy oy} Ly 


‘“NOILOLILSNI TVAOU CHL 














INIONGA WAMOd,d 


J oh a a i r 


(t19 ebnd v8 uorndrwsep so ) 





INIONG “NTOONIT ‘GALINIT “OO UNV ANHOU 


LHOIT OIULOIATTA 








NOISNVdX@U-adIdI UL 






614 


THE ENGINEER 





JuNE 20, 1902 


— 








interference. The nature of the coherer was then dealt with 
at some length. It was, as the lecturer explained, the de- 
tector of electric waves—the electric eye of the apparatus. 
The particular form which he preferred was a glass tube 
about four centimetres long, with metal or carbon blocks as 
terminals, with nickel and silver fittings between them. An 
essential feature with such forms of coherer is that the 
tapper should do away entirely with conductivity. This, 
supposing the coherer to be in parallel with a condenser, was 
easy of explanation, since with a low-resistance coherer the 
condenser would be short-circuited. Very fine filings must 
be used also, and the gap must not be too small. There are 
some kinds of coherers which do not require tapping, those 
made with carbon, for example. The use of these under 
some circumstances means increased speed of sending, since 
the mere fact of having to tap means sluggishness. With 
the carbon form of coherer, and with all other “ self-restor- 
ing *’ coherers or detectors at present invented, it had only 
been possible to receive signals with telephones. At present 
it had not been found possible to actuate recording instru- 
ments. An interesting form of self-restoring coherer had 
been invented by the personnel of the Italian navy. In this 
there was a glass tube with two plugs of iron or carbon, 
having between them a globule of mercury. Self-restoring 
coherers had so far not been satisfactory commercially, but 
had been most useful for experiments when tuned efiects 
were not wanted. Mr. Marconi also described an electro- 
magnetic detector which he had invented. It was more 
sensitive and more reliable than the coherer of whatever 
form, and it did not require so many precautions in working. 
It had, however, to be worked with a telephone. It con- 
sisted of two coils of insulated wire placed one inside another, 
and close bytwo permanent magnets. Two formswere shown, 
one in which there was an endless band of soft iron wire, 
moving inside the inner coil of wire, and the other, on which 
the magnets themselves were moving. The ends of the core 
wire were connected, one to the aérial conductor, and the 
other to earth. The ends of the other coil of wire were 
connected with the terminals of a telephone. It was 
essential, in order that messages might be received, that 
the core in one case, or the magnets in the other, should 
be moving. At present it was possible to send thirty words 
a minute, but with this apparatus Mr. Marconi, who does 
not, as a rule, attempt to prophesy unless he is sure, says 
that the speed may be expected to reach several hundred 
words a minute. As to the theory of the action of this 
apparatus, he thinks the working is due to the fact that 
Herzian waves in some manner alter the hysteresis of the 
iron, causing jerks in the currents passing. 

After having given details of the developments in his 
system during the last few years, Mr. Marconi went on to 
detail his Transatlantic experiences, of which our readers 
are already aware. He explained that both his assistants 
and himself were perfectly satisfied, by reason of the results 
obtained, that Transatlantic telegraphy was a possibility. 
He even hinted at a world-wide application. One thing 
he had noticed was that some of his messages were sent 
better and farther by night than by day, which had been 
explained by some as being caused by the diselectrification 
of conductors under the action of ultra-violet rays. He had also 
noticed that, under existing circumstances, it was not 
advisable to use self-restoring coherers at a greater distance 
than 900 miles. 








INDIAN RAILWAYS. 


Dvurine the official year to March 31st the length of new 
railway line completed in India was 459 miles, bringing the 
open mileage to 25,045. The new mileage is well under the 
average of recent years, for the reason that the famine 
necessitated a material curtailment of the Government's 
programme—the diversion of money allocated for railway 
construction to more urgent public works in the parts 
affected by the famine. Happily, conditions are mending. 
The trade returns for the twelvemonth show that the country, 
after the set-back of 1900, is again displaying its old elasticity 
and recuperative power. Imports increased by 519 lakhs of 
rupees and exports by 1695 lakhs. The improvement is 
reflected in better railway earnings. The gross receipts from 
all lines were nearly 2534 lakhs higher than those of the 
preceding year, though the new mileage was relatively insig- 
nificant. It is the North-Western State Railway which has 
mainly contributed to this splendid return, for the increased 
earnings on that system alone exceed 1004 lakhs. Then 
comes the Great Indian Peninsula, with an improvement of 
nearly 55 lakhs ; the East Indian running third with 33 lakhs. 
The big export of grain from the Punjaub through Karachi, 
and the revival of traffic on the Great Indian Peninsula system 
with Bombay as its port, were the features of the year. The 
grand total of gross earnings on all lines was close upon 
34 crores of rupees, an enormous sum, on which the Govern- 
ment of India may well congratulate themselves. For the 
year 1902-3 the Secretary of State for India has sanctioned 
capital expenditure of 1050 lakhs of rupees (£7,000,000) to be 
almost equally divided between the provision of rolling stoke 
and other works in connection with existing lines on the one 
hand, and the prosecution of a construction programme 
on the other. Of the latter moiety, 350 lakhs will be 
absorbed by lines now in progress, and 174 lakhs by new rail- 
ways. The line which is to reduce the distance between 
Allahabad and Faizabad will reduce the rail distance between 
the two cities from 235 to 98 miles, and will cost 117 lakhs, 
40 of which are allotted for this current year. The East 
Indian grand chord is to be completed by filling in the gap 
of 112 miles from Gya to Katrasgarh, which is to cost in 
round figures two crores of rupees—£1,333,000—one-fourth 
of which sum is now sanctioned. The Bengal-Nagpur Rail- 
way is to be given access to the Palamow and Daltongunj 
coalfields by a line bridging the Damuda River, the pre- 
liminary amount allotted being 20 lakhs. In Western India 
sanction has been accorded to a scheme which has for some 
years been pressed on the notice of the Indian Government 
by the Bombay Chamber of Commerce—the Godhra Baroda 
chord. Forty-five miles in length, it will save nearly 30 miles 
in the through distance between places north and east of 
Godhra and south of Baroda, and obviate the delays to which 
the traffic of the Anand Godhra section of the Bombay, 
Baroda, and Central India Railway is subjected in the 
monsoon. 

India, like the United Kingdom, has of late been subjected 
to much criticism on the score of light loads. In December 


last a Locomotive Conference sat in Calcutta with the prin- 
cipal object of altering and relaxing as far as might be advis- 
able the regulations limiting the weight of rolling stock for 
work on the country’s railways. 


It is complained that the 








constitution of the Conference was a mistake, in that it did 


not consist of ‘‘ the experienced responsible heads of the rail- | 


ways who are the proper advisers on broad matters of policy, 
such as must govern the detailed treatment of the pre- 
sent issues.’ This is a point upon which an outsider 
can scarcely express an opinion, but the advance of 
India under the recommendations of the Conference will 
not be marked, and that the 

advance, even when shorn of 

the conditions attaching to its 

various heads, and proceeded 

with tothe full, will leave India 

out of all comparison behind 

practice in America, and even 

in England, where the light 

loads carried by goods trains 

have recently been so much 

criticised. The weight of 

engines for each pair of wheels 

is to be raised from 15 tons to 

19 tons; but this gain is largely 

discounted by the restriction 

of the average load per pair of 

wheels in the case of three or 

more adjacent axles to 15 tons, 

as before. The maximum load 

for each pair of wheels in the 

case of goods wagons is in- 

creased from 12 to 14 tons; but 

here, again, the advantage is 

partially lost by the weight per 

foot run, that is, in respect to 

length, remaining as_ before. 

Then there is the further limit- 

ation to the advances stated, 

that they cannot be made by 

locomotive superintendents and 

carriage and wagon superinten- 

dents in the ordinary course of 

business; but in every case 

where there is relaxation of the 

standard hitherto in force, a 
formal application must be pre- 
pared and submitted through 
the Government Inspector to 
the Government of India, ac- 
companied by certificate by the 
technical adviser of the railway, 
desiring the sanction that all 
the girders and tracks over 
which the stock will be allowed \ 
to run are of sufficient strength 
for the purpose, and this certifi- 
cate has to be accompanied by 
strain sheets and calculations 
in great number and variety. 
The wording of the recom- 
mendation of the Committee 
further shows that the applica- 
tion is likely to be questioned 
in the case of the older lines, 
where the bridges and tracks are 
lighter than now constructed. 
It is contended that, instead of 
half-hearted measures such as 
these, the experienced respon- 
sible heads of the leading Indian 
railways should first have deter- 
mined the policy of the future 
in regard to advancement in the direction of increased train 
loads leading to lower freight charges, and that then the work 
of experts, such as formed the Locomotive Conference, should 
have come in to advise upon the best method of carrying out 
the policy decided on, in raising the standard of weights 
of locomotives and wagons, and where necessary, in 
strengthening the bridges and roads to bring them up to the 
increased standards. 


Mo Nyy ftiiii, 
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COMBINED ENGINE AND DYNAMO. 

We illustrate this week a fine triple-expansion engine, by 
Robey and Co., Limited, Globe Works, Lincoln. The high- 
pressure cylinder is arranged tandem to the intermediate 
cylinder, as shown on page 613. The cylinders are 
124in. and 20in. and 35in. diameter, with a stroke of 42in., 
and capable of developing 900 indicated horse-power when 
running at 700ft. per minute, or 100 revolutions with a steam 
pressure of 180 1b. to 200 lb. per square inch. As will be seen 
from the engraving, the engine is of massive construction, 
large wearing parts and bearing surfaces, the bed plates being 
Robey and Co.’s ‘*Mammoth’’ type, with facings to bolt 
directly to a base plate supplied for the generator, thus pre- 
serving the alignment of the shaft. The disc shaft is of 
steel, swelled in the centre for the armature and fly-wheel, 
the weights of which are designed to give a practically uniform 
angular velocity, the variation being under 4 percent. 

The cylinders are each fitted with the firm’s well-known 
automatic triple-expansion gear, specially designed for use 
with superheated steam, the temperature of which will be 
460 deg. Fah. The speed of the engine is controlled by 
Richardson’s spring governor, which allows a range of cut 
off from 0 to 50 per cent. of the stroke, maintaining the 
speed within 2 per cent. under all conditions of load. 
Special lubricating devices ar2 fitted to the cylinders, quite 
automatic and positive in action; all bearings are supplied 
with oil by means of rotary oil pumps, the oil being returned 
to filter and reservoir. We give above a section through the 
high-pressure cylinder. 

The workmanship is of the highest class, all brass work 
nickel-plated and finished off in the best possible manner. 
All parts are easy of access for examination and designed for 
continuous running. The dynamo is of the continuous- 
current type, multipolar, and compound wound for a poten- 
tial of 230 volts, capable of absorbing the full power of the 
engine. The magnet frame is of cast steel, having twelve 
magnet poles bolted to it. The armature is of the drum- 
wound type, the winding being carried in slots milled in the 
armature core and carefully ventilated. The dynamo has 
been supplied by D. Selby Bigge and Co., electric power 
engineers, Newcastle-on-Tyne. The plant is to be used for 
electrically driving the works of Head, Wrightson and Co., 
Limited, Thornaby-on-Tees. 
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THE ELECTRIC PROBLEM OF RAILWAYs,« 
By J. SWINBURNE. 
(Concluded from page 548) 


Constant pressure direct.—At 60 kiloms. (37-5 miles) per hour 


the kinetic energy is 139 Joules per kilo.—38-5 ampere hours 
per ton. 


In the case of constant pressure series and parallel, the 
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TRIPLE-EXPANSION ENGINE—SECTION THROUGH VALVE CHESTS 


station has to supply 209 Joules, as the efficiency is 0-66. On 
braking, 0-66 by 139, equals 93, are returned to the system, 
making a loss of 116 Joules per kilo. With the series 
system there is no outside resistance loss, and in this hypothetical 
case the whole 139 Joules would be returned. The true position 
is that in each case the station has to provide the loss by resistance 
in the fields and armatures of the motors, the loss in any regulating 
resistances, the loss by train resistance, and the kinetic energy. 
These are all common to the two systems, except the loss in the 
regulating resistances. We may therefore estimate the saving in 
them by themselves. In the last case the loss is 116 Joules per 
kilo., and the distance is 0-75 kiloms.; so the loss is 155 Joules 

r kilogramme-kilometre. This saving looks enormous, but it must 
3 remembered that we are working witha large acceleration and a 
high maximum velocity. 

To make a better comparison, let us take the sample case again, 
and make it a little more practical. We thay take the motors as 
having an efficiency of 85 per cent. at normal current when there 
is no resistance in series. We may take 7-5 per cent. lost in 
pressure, and 7-5 per cent. wasted mechanically. Let the sample 
train weigh 100 tonnes or 100,000 kilos. (98-5 tons) and let there 
be acceleration of 0-7 up to 60 k.p.h. in both cases. Assume 
the pressure on the constant pressure circuit is 1000 volts. Just 
at the point when 60 kilom. p.h. is reached, there is a pull of 
7100 kilos. at a speed of 60 k.p.h. This represents a power of 1190 
kilowatts. As the motors lose, on the assumption we have made, 
74 per cent. of their pressure by resistance,’ we have 925 volts 
available. The acceleration current is therefore 1285 amperes. 
The resistance of the train, apart from acceleration, will demand 
a pull which is a little uncertain as to amount.. It will vary with 
the speed. It will probably vary from 0-1 to 0-4 per cent. of the 
weight of the train up to €0 k.h.p. Merely for simplicity of 
calculation we may take it as 0-25 throughdat: This is the sare 
for all, and it is only in a case of rough comparison that 
such a proceeding is permissible. As we have taken a sample 
train of 100 tonnes, the pull for train resistance is 250 kilos., 
needing at 60 k.p.h. 40-8 kilowatts, or 44-3 amperes at 925 
volts. The total active current is therefore 1329 amperes, and the 
total current 1440 ampéres, allowing the 74 per cent. for non- 
electrical losses, and the total power taken by the motors 1440 
kilowatts. 

Let us now consider what happens during acceleration and 
stopping. For simplicity, we may assume one pair of motors only, 
on motor being wound for 720 ampéres and 1000 volts, at 60 
kiloms. p-h. On starting they are in series, and run up to 425 
volts back pressure, that is to say, 27-6 kilofs. (17-25 miles) p.h. 
That the motors are switched into series a little earlier makes so 
little differénce in the efficiency—about } per cent.—that it may be 
neglected. Up to half speed 1000 volts and 720 amp?res have been 
on for 10-4 seconds, making 7500 kilojoules. From change-over 
point to full speed is 13-4 seconds, at 1000 volts and 1440 ampéres, 
making 19, kilojoules, or 26,800 kilojoules (7-4 kilowatt hours) 
for starting. The train then bas torun for 21 seconds without 
acceleration, with a drawbar pull of, say, 400 kilos. (808 lb.). This 
needs 71-5 amperes, and in 21 seconds uses up 1500 kilojoules. 
The total energy taken from the conductors is thus 27,300 kilo- 
joules. It is not usual to brake with series motors, but by putting 
two motors in series with resistance, economical braking can be 
done between full and half speed. As the acceleration we are 
taking is higher than usual, and as there is more kinetic energy to 
be saved in such a case, it will be fairer as a comparison to 











* Paper read at the ordinary gencral meeting, February 25th, of the 
Manchester Section of the Institution of Electrical Engineers. 
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suppose the series motors are used as dynamos, If the motors are 
in series, and the retardation is the same as the acceleration, the 
current will be less, as the train slows of itself. 

Assuming the fields to remain the same, on braking there should 
be a back pull of 7100 kilos, The train resistance provides 250, so 
the motors should give a back pull of 6850 kilos. At 92-5 per cent. 
this corresponds with 568 amperes, the motors being in series, This 
goes ou till the speed falls to 37-3 kiloms, p.h., taking 9-1 seconds, 
and giving out 5160 kilojoules. The return will really be a little 
jess than this, as the motors acting as dynamos are unstable at the 

lower limit. The series motors thus take in 27,300 kilojoules, and 
return 5160, or 19 per cent, Shunt motors will give approximately 
the same results on constant potential. The armatures or fields 
need not be reversed for braking. The shunt motor has no real 
advantage in this case, and it has the disadvantage of possible 
commutator troubles, and of large variations of current. The 
resistances are altered by steps, and not continuously, and: this 
causes a larger variation of current in a shunt motor, as the field 
resistance is not in series with the armatures, and there are no 
corresponding variations of field tending to check the variations of 
current. 

Constant pressure three-phase.—The three-phase system is analo- 
gous to the shunt direct current. It has the advantage of absence 
of commutator, Compared with the series-wound direct current, 
this is of little importance, as there is no trouble from sparking. 
The motors have an idle current, however. This is really a question 
that concerns the distribution mainly ; but it also concerns the 
motors during acceleration and braking. It lessens the brake- 
power. The idle current depends on the air-gap, and on the fre- 
quency. If the second motor has a power factor of 0-9, as the first 
will have to carry theidle current for the second, its power factor will 
be about 0-72, The first motor will thus have to be rather larger, but 
the power taken and returned by braking in concatenation will not 
be less than that in the case of the direct-current motors to such an 
extent as to make it worth while to work an example out. The 
power returned by concatenated motors braking is saddled with 
such a bad load factor that it is probably not worth having. 

Constant current direct.—Take now the simple series direct-current 
motor on constant current. If the maximum terminal pressure at 
60 kiloms. per hour is 1000 volts as before, the motors again take 
1440 amptres. The pressure at starting is 75 volts; so the pres- 
sure rises uniformly from 75 to 1000, the average being thus 537-5. 
This, with 1440 ampéres for 23-8 seconds, makes 18,600 kilojoules 
supplied by the line. The energy taken is therefore 18,600 kilo- 
joules (52-5 watt hours per ton). The train then runs at constant 
speed for some seconds, As a matter of fact, it would really 
accelerate in practice. The motors would be in parallel, each 
taking half the current and giving about 250 volts back pressure. 
This corresponds approximately to a quarter of the normal accelera- 
tion. The fields may be weakened by shunting. In practice the 
motors would be thrown into parallel before 60 kiloms. per hour 
was reached, and there would be a saving. We may for com- 
parison take the same figure as before, and allow 1500 kilojoules, 
so the energy supplied to the motor terminals taken is 20,100 kilo- 
joules. 

; On slowing down the negative acceleration will be too rapid, as 
the 7-5 per cent. has to be taken the other way, and the train 
resistance is also stopping the train. To correct this it would be 
necessary to shunt the fields a little ; but as in practice there is 
little objection to a slightly increased negative acceleration, 
especially if it is put on gradually, we may take the motors as they 
are. As the current is 1440 amperes, the negative acceleration is 
0-875, This will pullthe train up in 19 seconds, returning 1440 
amperes at terminal pressure ranging from 850 to 75, or an average 
of 387-5 volts for 19 seconds. This amounts to 10,600 kilojoules. 
The total energy taken is therefore 18,600 kilojoules, of which 
10,600 are returned, leaving a balance of 8000. The constant 
otential system used up 27,300, or about three times as much. 

Constant current three-phase.—The three-phase system can also be 
worked on a constant-current circuit; but as the frequency must 
vary with the speed, each train must have its own engine, unless 
some special arrangement is made in the distributing system. One 
special arrangement will be brought forward in discussing the 
question of distribution. 

Distribution on short lines.—Turning now to the question of dis- 
tribution, the first point is to settle the pressure. The present 
practice of 500 volts is really due to the street tramway ; there is 
no particular reason why it should be adopted for railways. It 
may be said that 1000 volts is dangerous, and 2000 to 5000 means 
practically certain death if a contact is made. Other things being 
equal, alternating pressures of the same volt-meter value are more 
dangerous than direct, and in making comparisons as to danger it 
migh. be best to allow the same maximum pressure in each case. 
This paper is meant rather to deal with the future, and it seems 
highly probable that as soon as there is a strong commercial neces- 
sity for dangerous pressures they will be allowed. There is always 
danger in connection with rapid locomotion, and people are not 
supposed to make a promenade of a railway track. If high pres- 
sures are to be used, they should be made as safe as possible, of 
course, by the best safety devices. Still, the danger is a draw- 
back, and whether there are safety devices or not, a high-pressure 
line should be considered as dangerous, and people fully warned, so 
that if they court danger it is at their own risk. 

In dealing with the short railway, 1000 volts has been taken as a 
convenient pressure, and there seems to be an impression that there 
is something about alternating and three-phase machines which 
gives them some sort of monopoly of high pressure. The reverse 
is largely the case as regards danger, and as regards insulation. 
As to the distribution in the various cases discussed, the current 
in the direct-current constant potential system is half for the first 
part of the acceleration, so there is some economy there compared 
with the series system. Roughly, the current for half the time 
of starting is only 720 amperes. It is 1440 for the other half, 
corresponding to an effective current of 1140 ampéres. The 
three-phase takes 720 right through, but there is an idle current 
to be considered. During the first half the power factor was 
taken as 0-72, so the current is 1000, and during the second half it 
is 800, the factor being 0-9. This gives an effective current of, 
say, 890 ampéres. The series system, however, demands the 
whole 1440, not only during acceleration, but during running, and 
during stoppages at stations. The question of how far series pays 
depends largely on the distance from the generating and sub- 
stations. If the distance is great, the constant potential direct- 
current can be modified by only using one motor during the second 
part of the acceleration. As already explained, this does not 
increase the time between stations much, and it reduces the current 
to 720 amperes. 

If there is a sub-station every second station, and acurrent 
density of something like 150 amperes per square centimetre is 
adopted, the loss in conductors is not serious. In a tube railway 
the trains are very frequent, so a low-current density pays. In 
long distance work the problem is very different. In the sub- 
stations there is little difference. For the direct-current constant 
potential the distribution is generally by extra high-pressure three- 
phase, with transformers and rotaries. For direct-constant current 
the extra high pressure is also direct current. There is no work of 
this sort in this country at present. Unless there is some special 
reason for distributing power in this way, other systems are better, 
or are, at any rate, more familiar. There is no difficulty in generat- 
ing extra high-pressure direct current, and it is done in Switzerland, 
where Messrs. Thury have made a speciality of it. There is little 
doubt the insulation is cheaper, and there are no capacity or self- 
induction troubles, no idle currents, and no triple switches and 
measuring instruments, 

The three-phase system avoids the rotaries, which is an advan- 
tage. On the other hand, three wires are necessary, and this 
involves an extra contact. The rails are not well adapted for 
alternating currents. The low-power factor increases the leads, 
the transformers, and the generators. 

The constant-current three-phase system demands a dynamotor 





for each section, which is a drawback. The primary is extra high- 
pressure direct-constant current, and the secondary is constant 
three-phase current. For short tube lines this system seems to 
have no advantage over the direct-constant current. 

In the station the constant-current system, whether direct or 
three-phase, has the peculiarity that the engines always work at 
constant torque, but at varying speeds. The result is, that for a 
given daily output the coal consumption is less, as the engines 
always work at the best cut-off. The wear and tear is also pro- 
bably somewhat less. 

Long railways : Comparison of systems.—Instead of dealing next 
with an intermediate or suburban line, it may be best to go to the 
other extreme, and consider a mainline. The problem is entirely 
different. Acceleration is comparatively unimportant, and the 
energy is chiefly used for overcoming the train resistances. The 
capital cost in mains and sub-stations is greater in proportion to 
the traffic, as large proportions are frequently idle. It is therefore 
important to run light trains frequently. The present system 
tends towards heavy trains run comparatively seldom, and in goods 
traffic this practice is carried as far as ible. Itis therefore very 
difficult to decide on anything like a simple case of main-line traffic. 
In the first place high speed is advisable, more especially between 
such centres as London and Manchester, and Manchester and New- 
castle, Such cases as inter-communication between Manchester 
and Liverpool, or between the various busy Yorkshire centres, 
belong to the intermediate class. Jt must be remembered that it 
is comparatively easy to devise systems, not only of block sig- 
nalling, but of automatic control for electric railways, as the power 
is not generated on the train, and can therefore be shut off from 
the outside. We may therefore have lighter trains running at high 
speeds, and running frequently. As a sample, we may therefore 
adhere to the 100-tonne train. We may, having regard to the 
future demands, consider a speed of 125 kiloms. per hour (75 miles 
per hour). It is difficult to make the case definite enough for clear 
comparison between the possible systems. We may, therefore, 
first run over the peculiarities of each, and see how they affect the 

roblem. 

, The constant-pressure system with direct currents has the draw- 
back of waste of energy during acceleration ; but if the trains go 
long journeys, that is no longer important. The chief difficulty is 
the limit of pressure possible. There seems to be an impression 
that direct-current motors can only be made for low pressures. As 
a matter of fact, they are mostly made for low pressures ; but that 
is merely because there is no demand for high-pressure machines, 
except for are lighting ; and there is little series arc lighting now. 
As a direct-current machine can be easily made to give from 1000 
to 2000 volts for are lighting, there can be no difficulty in making 
large railway motors for such pressures. An arc machine is the 
most difficult to make for high pressures, because the rate of increase 
of the pressure relatively to the current has to be negative ; so that 
the field is comparatively weak, and the diameter of commutation 
varies. Ifa 10-ampére machine can be made for from 1000 to 
3000 volts, there can be no difficulty in making a similar machine 
for about 1000 amperes. 

It may be safe to take 2000 volts as suitable for main-line work. 
The limit of 2000 volt transmission is not so small as may be 
thought. Our ideas of transmission distances are largely gathered 
from incandescent lamp practice. In that case there is an accu- 
mulation of small drops; in the high-pressure mains, the trans- 
formers, the meters, and the house leads ; and at the end is a lamp 
which is sensitive to minute variations. In the case of a main- 
line train, we may lose quite a large percentage of the pressure 
in the mains. Ata current density of 150 ampéres per square 
centimetre the loss of pressure is 27-2 volts per kilometre. If we 
care to spend 500 volts on the mains between two points of supply, 
the points can be 37 kiloms. apart, if there is no loss in the return 
leads. It is unlikely that a main line could be run satisfactorily 
on the three-wire system, so instead of 37: kiloms. it would be 
better to allow little more than half that distance, say, 20 kiloms. 
This means a sub-station every 40 kiloms. 

The direct constant-pressure system has the great disadvantage 
of only suiting fixed speeds. Thus, if the motors are wound for 
120 kiloms. at 2000 volts, they will not work efficiently at any 
lower speed. The train, therefore, must run at 120 kiloms. per 
hour, or waste power. This trouble can be largely overcome by 
making the motors large, so as to give a better acceleration. Two 
motors in series will then run the train considerably above 60 kiloms. 

rhour. The two motors in parallel will also run the train above 
20, so.as to give some margin for making up time—a most 
important consideration. 

The series-constant direct-current system has no longer the same 
advantages as in the case of the tubes The acceleration is no 
longer of vital consequence. With a given maximum pressure, 
and a given distance between sub-stations, the loss in the leads is 
greater, for the leads always carry the maximum current. The 
series system has some compensations, however. - It does not follow 
that because the motors are taken as limited to 2000 volts, that the 
line may not work at, say, 10,000. ' The difficulty here is that the 
motor must be insulated from the bogie, so as to stand high pres- 
sures. 10,000 volts with a maximum loss of 25 per cent., or 2500 
volts, would allow a distance of 92 kiloms. between sub-stations. 
This would generally mean that there would be no sub-stations, 
only generating stations, and they could be placed, as a rule, near 
large towns, so that they could supply their customers. The series 
system has the‘advantage of allowing any s at high efficiency. 
The ability to return energy in braking need not be considered, as 
in long distance work it is impossible to allow large enough motors 
to give good a¢celeration. It would therefore pay better to brake 
by mechanical means than to waste time slowing down in order to 
get back a little energy. 

The three-phase constant-potential system has some of the ad- 
vantages of the constant-pressure direct current. It falls behind 
in some points. There are three wires instead of two, and the 
motors cannot exceed their normal speed, however late a train may 
be. On the other hand, the system has the advantage that it can 
be worked for long distances, as frequent sub-stations can be put 
down, as they contain only still machinery. The distances apart 
of the generating stations are thus only limited by the economy of 
transmission at high pressure, 

The series three-phase system gives the same advantages as 
regards distance between central stations, but it is at a disadvan- 
tage compared with constant-pressure three-phase system, as its 
advantage in acceleration is more than compensated by the need 
of having sub-stations with moving machinery for each block, with 
a dynamotor for each train that may be fed by the sub-station. 

Constant pressure direct.—For the sake of making some sort of 
comparison, we may take the generating stations as 80 kiloms. 
(50 miles) apart. This is certainly far enough to prevent the need 
of an excessive number of power stations. At the busiest time of 
day, which is what has to be provided for, we may take a half-hour 
service each way as sufficient for through traffic. This will 
demand stations of the order of 6000 to 8000 kilowatts, which is 
smaller than one likes, but still large enough to be fairly economi- 
cal. Taking first the direct-current constant-pressure system at 
2000 volts, the simplest arrangement would be to have two sub- 
stations for each power station. A train would then never be 
more than 13-3 kiloms. from a sub-station. The trains want, say, 
330 amperes at full speed. A question at once comes up, whether 
it pays to have greater red“: accelerating. The simplest way 
of doing this is to have a double allowance of motors. At starting 
two motors are in series, and at half speed the extra motor is 
thrown out. As the motors will probably drive at least four axles, 
there will be, say, four motors of 1000 volts each, and they will all 
be in series on starting, only two being in series above half speed. 
The starting motors may be comparatively small, as they only run 
for a minute or two at a time, and are then cooling for the rest of 
the stage 

The conductors have to carry 330 oo which at 150 per 
square cm. means 2-2 squarec.m. Strictly speaking, however, the 
lead should not be run at a constant density, for the current is in 





the parts near the sub-stations longer. We may take the lead at 
1-5 square c.m. average area for each track. This would mean 1-5 
by 2-92, equals 1-338 tonnes of copper per kilom. for the main. 
It is a question how much should be allowed for the return, as it 
would naturally be worked on the three-wire system ; but sometimes 
one side might be full and the other empty, so it might be as well 
to allow, say, 14 tonnes of copper for the return of which seven 
would be charged to each side, making 24 tonnes. At £70 per ton 
this means £1680 a kilom. for copper, or £3360 per kilom. of 
double track. 

Each transformer sub-station must supply one-third of the 
distance between the main stations; thatis tosay, 27 kiloms. Each 
ought to he able to supply 1-5 times “oo ee for a single train ; 
that is to say, 2000 volts and, say, 1 amperes. This would 
be effected by one large rotary with another as spare, or by two 
1000 kilowatts rotaries with one spare. Then the transformer 
sub-stations would have 27 kiloms. of high-pressure cable at, say, 
8000 volts and 250 ampéres, For the constant potential system at 
2000 volts we may reckon for each distance of 80 kiloms. 





Distributing mains (vopper only) .. .. .. .. — 25,000 
9000 kilowatts static transformers .. .. .. .. 11,250 11,250 
6000 kilowatts rotary transformers.. .. .. .. 18,000 18,000 
Extra high-pre-sure mains.. .. .. .. .. «. 80,000 53,000 

TE a an - 94,750 


The figures only refer to the parts that vary with the system 
adopted, and therefore do not give the cost of fitting out the rail- 
way electrically. They are also very rough estimates. 

Constant current direct.—The series system bas two mains for each 
line, carrying 330 ampéres, 1-5 sq. c.m. in section. This comes to 
6 by 8-92, equals 5-35 tonnes per kilom., or £30,000 per section, 
bare. A large addition would be necessary for insulating for 
10,000 volts. 

Three-phase.—The three-phase system is the same as the direct- 
current constant pressure, except that there are no rotary trans- 
formers. In this case it might pay to have more sub-stations, so 
as to decrease the cost of the copper, as the cost of sub-division of 
sub-stations would not be serious. The constant-current three- 
phase system saves some £10,000 per section in transformers, but 
costs extra for extra sub-station rotaries. The result of these 
estimates is that series costs less per kilom., but the comparison is 
by no means on all fours, as the constant pressure has high-pressure 
cables completely protected from contact, while the series has 
10,000 volt conductors ex d, involving danger and cost of main- 
tenance. It is, perhaps, hardly necessary to work out a sample 
of intermediate types, such as between Manchester and Liverpool, 
because they are equivalent to sections of the through main line. 
The only difference to be considered is the question of frequent 
stoppings and startings. A main line runs quick passenger trains, 
also stopping trains, goods and minerals. At present a slow and a 
stopping train are synonymous. There is no reason why a train 
that stops at many stations should run slowly between them, except 
that a locomotive that is designed for acceleration is not suitable 
for running fast, though the steam locomotive is better than the 
electric on constant pressure, because it is not wasteful while 
accelerating. It is just as important that stopping trains should 
waste little time, as that expresses should be fast ; in fact there is 
greater reason in many cases, as the worst and most uncomfortable 
carriages are put on these trains. The most important are the 
suburban trains, carrying large numbers of business men, and 
stopping at nearly every station. In this case acceleration is of the 
highest importance, as in the tube railways. 

Conclusion.— Enough has now been said to show that it is advisable 
to pause alittle before we convert our railways into electric street 
tramways. We may, by doing so, not only work under drawbacks, 
which, though unavoidable in tramways, need net exist on 
railways ; but we may stereotype a system which is found to be 
more and more unsuitable as the “electrification” of railways 
develops. It is most important that systems should not be adopted 
which prevent coupling up with other systems. There is a rapid 
growth of tubes in London at present. Each is treated as an 
independent railway now, but some day there may be a great need 
to couple various tubes on to suburban, and even main lines. In 
England our gauge is already too narrow and our height too little. 
It is perhaps outside the scope of this paper to point to the evils 
of running still smaller railways in tubes. It will be an unfortunate 
calamity if our railways take up different systems of electric work- 
ing. If some have 500 volts, others 1000, 2000, or 10,000 ; if some 


have constant currents, some direct, and some three-phase, while 


others have constant pressure of each kind. There is some slight 
adaptability in electric locomotives. Of course, a three-phase motor 
will not run on a direct current circuit, but a constant-pressure 
locomotive will with very little addition be capable of running on 
a constant-current circuit ; and locomotives can be built to run on 
either, if the pressures and currents are right. The locomotives 
built for 500 volts are not suitable for 2000 volts. If the 500 volt 
locomotives are for tube railways, with large acceleration, they 
can hardly be run as express locomotives, as their motors will run 
too fast ; otherwise electric locomotives are more adaptable than 
steam, as they can have several motors, which can be coupled in 
different ways. What is most necessary is standard pressures and 
currents. Each railway would then have, as at present, slow 
locomotives with great pull for shunting, for goods traffic, and for 
suburban and stopping trains, and fast locomotives with less 
acceleration, but higher speeds for through traffic. 
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COLLIERY WINDING ENGINES.—There has just been sent out 
from the works of Andrew Barclay, Sons and Co., Limited, Kil- 
marnock, a fine set of winding engines for the Cadeby Colliery of 
the Denaby and Cadeby Main Colliery Company, near Rotherham. 
The engines have probably a larger drum shaft than any in the 
kingdom, being 26in. diameter in the middle, and 20in. diameter 
in the journals, which are 3ft. long. The drum, which is being 
made elsewhere, will be 34ft. diameter, and all of wrought steel, 
and grooved for the rope, its weight approaching 100 tons. The 
cylinders are 45in. diameter by 7ft. stroke, and are fitted with 
Lancaster piston rings. The engine packings are floating packings, 
a speciality of the Combination Company, Gateshead-on-Tyne. 
The cylinders are fitted with Cornish valves and ‘‘ Barclay’s gear,” 
with quick-acting patented exhaust cams, which give prompt 
exhaust and hold the valves full open tilllate in the stroke. There 
is a neat steam reversing gear, and a steam brake arrangement 
acting upon the Burns brake—that is, a single lever and single 
brake block lifted against the inside of the drum—the steam 
arrangements being such that if the steam fails the brake is auto- - 
matically applied, 
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A WATER DYNAMOMETER. 


Tus machine, which is illustrated below, was originally 
designed by the late Mr. William Froude for use in his 
experiments on the propulsion of ships, but has since been 
largely modified for use with stationary engines, and is claimed 
to be the machine best adapted and most trustworthy for 
superseding the old type brake band for testing the brake horse- 
power of steam engines and motors. An earlier form of 
hydraulic brake took the shape of an ordinary centrifugal 
pump, the resistance to rotation being varied to some extent 
by a valve placed in the outlet pipe. But to measure large 
powers, say 500 to 1000 horse-power, the apparatus would 
have become very cumbrous, and the range through which 


the power absorbed could be regulated would be insufficient. | 
| this place is prevented. The inlet pipe for cold water is con- 


form of rotator and case, which gave a vastly increased | nected to a circular supply channel at the back of each set of 
resistance for given over-all dimensions, and also provided | fixed vanes, whilst the hot water is continually escaping into 


To meet these difficulties Mr. William Froude invented a new 


means for regulating the resistance through a very con- 
siderable range. The general arrangement of this machine 
is shown in Fig. 1. It consists of a case, or shell, within 
which revolves the wheel, or rotator. 
disc, and on each side is formed a circular channel of semi- 
elliptical cross section. These channels are placed back to 
back, and are provided with a number of vanes fixed obliquely, 
as shown in cross section in Fig. 3. On each side of the 
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Fig. 2--GENERAL SECTION 


casing similar channels are fixed, and also provided with 
vanes, thus forming two complete circular channels of 
elliptical cross section—see Fig. 2—the channels being divided 
into a number of complete compartments by means of oblique 
vanes. The apparatus being completely filled with water, and 
the rotator set in motion, the water contained in the cups of 
the rotator, under the action of centrifugal force, is delivered 
from their outer surface, and thrown with considerable force 
against the upper part of the fixed cups in the casing. The 








The latter is a circular 


| not supported by the shaft, but carried by means of friction 
| rollers. 
_so that the shaft may be readily brought into line with that 








water then circulates round the outer surface of the fixed 
cups, and enters the bottom edge of the moving cups with 
an increased velocity, due partly to the velocity of its delivery 
from the fixed cups, and partly to the velocity with which 
the cups of the rotator meet the jet as it is delivered from 
the fixed cups. Thus a whirlpool or vortex motion is set 
up in each cup, the power required to drive the rotator 
being mainly expended in keeping this going. The whole of 
the power exerted being converted by friction into heat, in 
order to keep the machine cool, it is necessary to introduce a 
continual supply of cold water. In doing this it is essential 
that the whirling motion should not be disturbed, so the 
water is conducted through holes up the fixed vanes to points 
lying in the centre of the vortex where the pressure and 
velocity are low, and the circulation water being under a 
pressure of 15 1b. to 201b. per square inch, lodgment of air at 





Fig. 1-THE FROUDE DYNAMOMETER 


the outer part of the case and leaves by the outlet pipe 
shown, which, being at the highest point of the case, assists | 
the escape of air or steam. The connections of these pipes | 
are flexible, so as not to affect the balance of the machine. | 
Cocks are also provided to permit any air collected to escape. | 
It is interesting to note that the total power absorbed may be | 
considerably increased by making the interior surfaces of the 
cups as smooth as possible, so as to admit of very high 
velocities of circulation in the individual cups. The power 
absorbed by the dynamometer is reduced when required by 
interposing a thin metallic shield between the faces of the 
rotator and casing, thus cutting off what may be termed the 
vortex action. In this manner the power may be reduced 
from the maximum down to about one-fourteenth of that 
amount. It will be noticed that the weight of the casing is 


The rollers are provided with a slight adjustment, 
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Fig. 3-CROSS SECTION OF VANES 


of the engine or motor shaft required to be tested. The 
revolving rotator necessarily re-acts on the case, tending to 
carry it round with it, the turning moment being equal to 
that exerted on the driving shaft. Tie case, being carried on 
the rollers mentioned, is prevented from turning by a 
weighted lever, as shown in Fig.1. It is found convenient 
to secure steady readings to provide a greater weight than 
actually required, the portion not supported by the brake 
being carried by a Dension balance, as shown. The effective 
weight is, of course, the total weight minus the reading of the 
balance. For instance, suppose the effective weight sup- 
ported is W lbs., at 5ft. 3in. radius, and the revolutions are 
N per minute. Now, 5ft. 3in. radius corresponds to a circle 
of 16-5ft. circumference, hence the formule for the 


Brake h x Wx 165x N WxwN 
rake horse-power = 33,000 = ~ 2000 


In using the machine the rotator shaft is first brought into 





line with the engine or motor to be tested and is coupled up. 
Water is admitted by the inlet pipe, the outlet being opened 


for the escape of air. As soon as running is commenced the 
water inlet should be opened full, the flow of water being 
regulated by the outlet, so that the outflowing does not 
attain too high a temperature, and a certain amount of pres. 
sure is thus maintained in the casing. 

The machine is made in a number of standard sizes, ang 
the differences between the various powers are obtained by the 
regulation of the shields mentioned above, which are moved 
by the hand wheels at each end of the machine. The 
maximum power which the machine will absorb varies as 
the square of the speed ; thus, if a given dynamometer takes 
100 horse-power to drive it at 100 revolutions, it will take 
400 horse-power to drive it at 200 revolutions. 

The water is prevented from passing out between the casing 
and the main shaft by the use of ordinary glands and packing, 
but it will easily be seen that no error is made by their 
friction, as this re-acts on the case in the same direction as 
the water. It may be interesting to note further that the 
range of temperature from inlet to outlet and the quantity 
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of water used afford an accurate measure of th2 power, and 
the most recent determination of Joule’s mechanical equiva- 
lent of heat was made by means of a Froude water dynamo- 
meter by Professor O. Reynolds and Mr. Morley. 

The advantages claimed for this dynamometer for high- 
speed engines and motor testing may be summed up as 
follows :—That (1) it is suitable for use at highest speeds and 
for very large powers; (2) it is capable of regulation to any 
power within its limits without adjustment of weights ; (3) it 
is simple to work, and cannot easily get out of order; (4) it 
is portable, and requires practically no foundations ; (5) it is 
absolutely correct in its results. 

This machine is, we are told, fast being recognised as the 
standard for brake horse-power tests, and has been supplied to 
most of the leading engine and electric motor builders in this 
country. The makers are Heenan and Froude, of Aston Iron- 
works, Birmingham, who exhibit it at Wolverhampton. 








THE RaitLway CLuB,—The June meeting of the Railway Club 
was held on the 12th inst. at the Memorial Hall, Farringdon- 
street, E.C., Mr. J. H. Cramp in the chair, and was the occasion of 
Mr. H. L. Hopwood reading a paper on the subject of ‘‘ Lanca- 
shire and Yorkshire Locomotives, Past and Present,” the develop- 
ment of which was ably discussed by the author, who illustrated 
his lecture with numerous photographs, scale, and working draw- 
ings. On the 21st inst. members will visit the locomotive depart- 
ment of the South-Eastern and Chatham Railway at Longhedge. 
Meet Queen’s-road Station, London and South-Western Railway, 
2.45 precisely. 

COMPETITION FOR THE “GaLILEO FgRaRIs AWARD.” — The 
Committee for the ‘‘Galileo Feraris Award "—which was insti- 
tuted in 1898, being composed of the representatives of the 
Executive Committee for the General Italian Exhibition, held in 
Turin in 1898, of the Chamber of Arts and Commerce, of the 
Royal Academy of Science, and of the Royal Industrial Museum 
in Turin—have determined to open an international competition 
for the award of this prize on the occasion of the unveiling of 
the monument to that illustrious scientist in Turin in the latter 
half of the month of September next. The award is of 15,000 
Italian lires (£600), together with the compound interest thereof 
accumulated since the year 1899 up to the day of the award, 
and it shall be granted to the inventor of some practical 
application of electricity from which some noteworthy progress 
may arise. Competitors may produce either pamphlets, schemes, 
and drawings, or machines, apparatus, pod contrivances con- 
cerning their invention. The jury, composed of the aforesaid 
committee, shall have full power to cause practical experiments 
to be made upon the inventions entered for competition, and 
upon the relative apparatus, contrivances, and machines. Com- 
petitors are to file their application and deliver their works, 
machines, apparatus, and whatever appertains to their invention 
not later than 6 o’clock p.m. on the 15th September, 1902, at the 
office of the Secretary of the Committee, care of the Administra- 
tive Committee of the First International Exhibition of Modern 
Decorative Art, in the buildings of the Chamber of Commerce and 
Art, 28, Via Ospedale, Turin, Italy. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
TE tone has considerably improved since the declaration of peace, 
and preparations are going forward at man of the works to meet 
the greatly increased demand which it is lieved will sooner or 
later be experienced from South Africa, and which, indeed, is 
already setting in. The Indian — are reported to be 
providing a fair amount of work. A steady demand for marked 
bars continues, and more orders for common bars are also reported. 

Prices continue unchanged at £8 103, for marked bars ; £9 2s. 6d. 

Earl Dudley’s brand; second grade, £7 10s., and common 

unmarked bars £6 7s. 6d. to £6 103., with North Staffordshire 

bars £6 10s. to £6 15s., and angles £7 5s. to £7 10s. Black sheets 
are in fair demand at from £7 15s. to £8 for singles; £7 17s. 6d. 
to £8 2s. 6d. doubles, and £8 10s. to £8 15s. trebles, with 
galvanised corrugated sheets £11 10s. to £11 15s. f.o.b. Liverpool. 

Gas strip makers are well occupied, and the recent advance of gas 

strip is well maintained. Hoop iron is quoted £7 5s, to £7 10s.; 

nail rod and rivet iron, £7 5s. to £7 10s., and gas strip £7. It is 
an evidence of the improved state of affairs that John Lysaght, 

Limited, have set in another rolling mill which has been idle for a 

year past. 

; In the steel trade there is a distinctly better demand for struc- 

tural sections, chiefly, itis stated, for home consumption ; export 

business also is fairly satisfactory. Quotations on the week have 

undergone little change. Bessemer billets are £5 to £5 5s.; mild 

steel bars, £6 10s, to £7 ; girders, £5 to £6 5s.; steel plates, £6 10s. 

to £7 10s.; and steel angles, £5 15s, to £6 5s. 

Pig iron on the week is stronger in comparison with finished iron 
rates, it having gone up in some cases by from 6d, to Is., and 
Staffordshire cinder forge has advanced about ls. 3d. within the 
last week or so. Standard quotations are as follows :—Stafford- 
shire cinder, 50s.; part mine, 53s. 6d. to 55s.; all mine, 57s. 6d. to 
62s. 6d.; best ditto, 77s. 6d. to 80s.; cold blast, 95s. to 100s. 
Midland pigs are also firmer, Northamptonshires being quoted 
51s. 6d. to 52s. 6d.; Derbyshire, 53s. to 54s.; Lincolnshire, 53s. 7d.; 
and North Staffordshire, 54s. to 55s, 

At the South Staffordshire Mines Drainage Offices, Dudley, on 
Wednesday, a meeting of arbitrators and commissioners was held 
to hear appeals against a mines drainage rate for the Tipton district 
of 9d. per ton on coal and slack, and 3d. per ton on fireclay and 
limestone. There were present Messrs. J. R. V. Marchant, George 
Lewis, and E. Terry, arbitrators ; and Colonel Cochrane, Messrs. 
Rowland Hill, Henry Perry, and Alfred Homfray, commissioners. 
Mr. H. K. Beale, on behalf of the Patent Shaft and Axletree Com- 
pany, applied for an abatement of the rate on Crookhay, Millfields, 
and Millpool Collieries, which he said were situated ina pound, and 
did not derive any benefit from the commissioners’ pumps. They 
had been rated under an agreement at 3d , but in 1900 they were 
raised to 44d. Last year they were rated at 34d., but in the draft 
award of a month ago they were assessed at 4d. He asked fora 
reduction of at least. perton. The meeting declined to make 
any change. Lodge Hole Colliery were put at 44d. per ton ; Messrs. 
Cole, Bunker's Hill, at 5d.; Pendlebury Colliery Company at 64d.; 
Messrs. Davies and Griffiths, Churchill Colliery, 64d.; and Messrs. 
Sanders and Davies, Goldicroft, 64d. In other cases no changes 
were made. The policy of the arbitrators was—with the above 
graduations—confirmed of raising the rate all round by 4d. per 
ton in order to keep the commissioners’ pumps in operation. The 
South Staffordshire and East Worcestershire Coal Trade Wages 
Board have this week decided upon a reduction of 10 per cent., to 
take effect on the 18th of July. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Mazuchester.—The unsatisfactory feature of the iron and steel 
trades in this district is the continued absence of any real life 
in the market. There is a fairly large volume of consumption 
going on, and a steady business passing through, with a general 
firmness in current rates, the tendency being upwards in some 
cases. A lack of confidence, however, prevails as to the future, 
and it is difficult to gauge at all accurately the real position. 
For most brands of pig iron quotations have been stiffening during 
the past week, advances of 6d. to 1s. having been put on in some 
instances, On the other hand, very low-cut figures have been 
quoted to effect sales of any weight, and there are merchants who 
are prepared to quote forward at under present rates. With regard 
to manufactured material, both iron and steel, although most 
makers are well sold they are unable to secure new business at 
better prices, notwithstanding there are complaints they are 
scarcely covering cost of production. German competition in billets, 
girders, and other material is coming to the front, and during the 
past week representatives of German houses have been offering in 
Manchester to sell at considerably under local prices. Altogether 
the situation remains one of uncertainty as to the future, and 
opinions vary so widely as to the possible course of the market 
that consumers have no confidence to buy beyond actual require- 
ments. 

A fair amount of inquiry was reported on Tuesday’s Manchester 
Change meeting, and in pig iron a moderate business was being 
put through, with quotations advanced for both Lincolnshire and 
Scotch brands. «Lincolnshire makers, at a meeting last Friday, 
decided upon an all-round advance of 6d. per ton on their official 
minimum basis. In view of the fact that practically with one 
exception makers are oversold, and considerably in arrear with 
deliveries, it was anticipated No. 3 foundry, which a month or so 
back was unexpectedly reduced 6d., would be put up quite 1s. 
per ton, and the small extent of the advance has been a surprise. 
Lancashire makers have followed the upward move to some extent. 
Derbyshire brands, which are scarce, remain nominally without 
quotable change. Delivered Manchester, No. 3 foundry qualities 
are quoted 58s, 6d., less 24 Lancashire, and 56s. 6d. to 58s, Derby- 
shire, and 53s. to 53s. 6d. net Lincolnshire ; with forge qualities, 
delivered Warrington, about 54s., less 2 Lancashire; and 52s, 8d. 
net Lincolnshire. 

Middlesbrough is perhaps scarcely sostrong, and in some quarters 
it is believed prices will have to come lower. Average quotations 
remain, however, about 57s. 10d. to 58s. 4d. net by rail Man- 
chester. Scotch iron, moderate sales of which have been made 
recently in this district at low-cut figures, have been stiffening, 

uotations in some cases having been raised 6d. to 1s. per ton, as 
the result, it is stated, of recent purchases on American account. 
Eglinton averages 57s, 6d. to 58s., with Glengarnock quoted 
61s. 6d. to 62s. net delivered Manchester docks. 

Finished iron makers’ books are tolerably well filled, but there 
is an absence of any pressure of requirements, and notwithstanding 
the stiffening in pig iron their quotations have to remain at recent 
rates, averaging £6 10s. Lancashire, and £6 10s. to £6 15s, North 
Staffordshire bars, £8 5s. to £8 7s. 6d. sheets, and £7 2s, 6d. 
random, to £7 7s. 6d. special cut lengths of hoops, delivered here, 
and 2s, 6d. less for shipment. Some makers, however, are showing 
a disinclination to book forward in any quantity at these figures. 

Prices in the steel trade generally are without quotable change. 
Hematites are perhaps a shade easier, No. 3 foundry ranging, 
according to brand, from 68s. up to 69s. and 69s. 6d. net, delivered 
Manchester. Local-made billets remain £4 18s, 9d. Warrington, 
and £5 Manchester, net. Steel bars in special cases have been 
advanced to £6 l5s., but this figure is out of the market, £6 10s. 
to £6 12s. 6d. remaining the actual basis where sales are made. 
Common plates still average about £6 2s. 6d. to £6 5s., and 
boiler. plates £7 10s., less 24, delivered in the Manchester district. 

In the engineering trades the slight tendency towards some 





improvement noted last week would seem to be maintained, 
although it scarcely represents any very material change in the 
position generally. Amongst machine toolmakers more inquiries 
are stirring, chiefly in connection with Government work, and 
most establishments have orders sufficient to keep them 
moderately employed. Boilermakers have still plenty of work in 
hand, and the locomotive building and electrical engineering trades 
continue pressed with orders. There is also a good deal of work 
stirring for bridge-building and other structural operations. The 
textile machine trades remain the most unsatisfactory branch of 
engineering, no appreciable indications of reviving activity being 
noticeable in this department. 

The employment returns of the trade unions are in some 
directions of a more favourable character. Although the Amalga- 
mated Society of Engineers has to record an increase in the total 
number of unemployed members as a result of the Dublin strike, 
the proportion a now about 3% per cent., they are able to 
report a somewhat brighter outlook in this immediate district. 
The organising delegate states that there is a call for pattern- 
makers, which is a good omen, ‘“‘ At the present time,” he adds, 
‘* there are no men of that craft signing our vacant book, and con- 
sequently there is some difficulty in meeting the demand. It is to 
be hoped that this is the forerunner of other branches of the trade 
being better employed in the near future.” The Steam Engine 
Makers’ Society has 2 per cent. of the total membership on dona- 
tion, but only 1 per cent. locally. In the United Machine Workers’ 
Association a material reduction has taken place in the out-of- 
work list, although this is still abnormal, representing 5 per cent. 
_—— the country, and about 4 per cent. in this immediate 

istrict. 

At the half-yearly meeting of the Manchester Association of 
Engineers held on Saturday the following new members were 
elected :—Messrs. Alfred Cotton (Meldrum Bros., Manchester), 
John Davidson (Browett, Lindley and Co., Limited, Patricroft), 
Alfred Evans (Royles Limited, Irlam), J. 8. Heriot (Manchester), 
H. N. Leask (Heenan and Froude, Manchester), and C. E. Stro- 
meyer (Manchester Steam Users’ Association). Messrs. Daniel 
Adamson, George Kiernan, R. Matthews, W. Taylor, and Arthur 
Walsh were elected members of Council. 

The Council of the Association has issued a special circular to 
members with reference to the preparation of an international 
technical dictionary, to be called the ‘‘ Technolexicon,” which has 
been undertaken by the Society of German Engineers. This society, 
it is stated, invites the co-operation of engineers in this country 
who are able to supply the technical expressions used in the 
different branches of engineering, so that a dictionary may be 
compiled which will be of real use, and the Council of the Associa- 
tion reyuests members willing to assist in the work as collaborators 
to send in their names to the secretary, who will transmit them to 
the compilers of the ‘‘Technolexicon.” The dictionary will be 
published in three volumes, as follows :—Vol. 1—German, English, 
French. Vol. 2—English, German, French. Vol. 3—French 
German, English. 

Simpson and Bibby, of Manchester, are just completing for a 
gold mining aes in West Africa a specially-designed steam 
lurry, to carry about 10 tons. The lurry will be’ used for con- 
veying machinery and provisions from the coast to the mines, and 
is particularly ps Heres for passing through the jungle. Soft wood 
will be employed as fuel for steam-raising, this being carried in an 
iron framework at the back, and the combustion spaces in the 
boiler are so arranged as to give the most effective results with 
this class of fuel. The weight of the lurry, &c., apart from the 
load, is 8 or 9 tons, and the engine is of 100 horse-power. The 
firm has in hand for the Transvaal a steam lurry, burning coal as 
fuel, to carry about 7 tons, the engine being 50 horse-power. 

In the course of a discussion on mine ventilation at a meeting of 
the Manchester Geological Society, Mr. J. Gerrard, H.M. Inspector 
of Mines, observed that he could scarcely understand how any one 
could waste a shaft by allowing it to act as a chimney for furnace 
ventilation, when by mechanical ventilation they could get a large 
amount of benefit from the shaft. As to economy, there was much 
to be said in favour of mechanical as against furnace ventila- 
tion, and he could not understand anyone putting down a furnace 
now-a-days. 

Discussion also took place on the paper dealing with the national 
interest in the coal supply read b . W. Pickstone at a previous 
meeting, in which he po <dharear that the State should take posses- 
sion of all coal deposits that had no present commercial value by 
reason of the depth at which they lay, and should take steps by 
boring to ascertain what coalfields we had. Mr. J. Dickinson 
remarked that it was not a new thing that Government should hold 
mining property, as many royalties were already held by the 
Crown. The endeavour to unite properties suitable for large 
mining operations was good. If effected, suitable areas could be 
had for expensive deep winnings, and many needless barriers 
would be avoided, also objectionable way-leaves, and the cost of 
pumping water apportioned. Professor Boyd Dawkins scarcely saw 
how such control as was suggested by Mr. Pickstone could be 
brought about without interference with the rights of private pro- 
perty, and though he sympathised with the main idea he did not 
see how it was possible to carry it out under present conditions. 
Mr. James Tonge thought the matter should be taken up in some 
way, and Mr. L. B. Wells also agreed with Mr. Pickstone’s main 
principle, though he could not say how it was to be carried out. 

In the coal trade, although it can scarcely be said there is any 
real pressure of demand, requirements for nearly all descriptions 
of fuel are keeping up fairly well with the present output, and 
nothing of any moment is accumulating at the pits in stock. The 
reduction in wages is not unlikely to be made the basis by buyers 
for seeking some corresponding concession in prices. It is, how- 
ever, very questionable whether there will be any further official 
reduction, the relief which colliery owners have obtained in the 
matter of wages being not more than compensation for the lower 
prices that have already been conceded. Possibly with a spell of 
hot weather during June there might have been some giving 
way in prices with the commencement of July, but apart 
from some slight easing here and there under special condi- 
tions any general downward move would seem now to 
be out of the question. Such surplus as collieries accumulate will 
be required for winter stocking purposes, and any pressing necessity 
for reduced prices through excess of production which would at 
the same time at all endanger wages, would no doubt be met by a 
general restriction of the get. 

For house-fire consumption the altogether exceptional coolness 
of the season has kept up a much larger demand than is usual at 
this time of the year, the result of which is that the better qualities 
of round coal are still meeting with a tolerably ready sale, and 
maintaining their price. 

The lower descriptions of round coal continue in very fair inland 
request for steam and forge pu es, and prices are being steadily 
maintained at about late rates, Bs. 6d. to 9s. being average figures 
for good ordinary descriptions at the pit. 

For all the better qualities of engine fuel there is a tolerably 
active inquiry, and it would seem likely that the large require- 
ments in connection with the numerous electric power stations 
that are coming into operation throughout this and other districts 
may very materially strengthen the position as regards good sorts 
of slack suitable for steam-raising purposes. yet there are 
large extra inquiries on the market for slack suitable for the 
above requirements, in addition to the usual demand for general 
steam consumption in the district, and the tendency of prices is in 
a hardening direction, although there is, perhaps, not as yet any 
really quotable change on late rates. The better qualities of slack 
are very firm at 6s. 6d. to 7s., with good washed slack fetching 
8s. at the pit. The large surplus output of slack in outside districts, 
chiefly Derbyshire, still tends to keep down the prices of the com- 
moner sorts of Lancashire slack, which might be bought at 4s. 6d. 
for very inferior —— up to 5s., with medium slack to be 
bought without difficulty at the pit mouth in the Derbyshire 
district at about 2s, 6d. to 3s, per ton. 





Only an indifferent sort of business is reported in the shipping 
trade, with prices ruling low for steam coa', common sorts bei 
obtainable about 9s. 6d. to 9s. 9d., ordinary qualities about 10s., an 
better descriptions 10s. 3d., delivered Mersey ports. 

Coke continuesin active request, with prices very firm at full rates, 
and a tendency to stiffen in quotations for forward contracts, this 
applying both to Lancashire and Yorkshire cokes used for iron- 
making purposes. oa 

Barrow.—There is a good trade doing in hematite pig iron, and 
the market shows great steadiness, makers for the most part — 
heavily sold forward. There is a very large demand for mix 
Bessemer numbers, but only a small trade in inferior sorts. Of 
the latter only a very small tonnage is made. Prices show practi- 
cally no variation. Mixed Bessemer numbers are quoted at 60s. 6d. 
per ton net f.o.b., the price at which they have stood for several 
months t. Warrant iron sellers quote 60s. 14d. net cash, 
buyers 60s. The stocks of warrant iron on hand have not changed 
during the week, 13,907 tons being still at hand, and no transac- 
tions of any sort took place. The stocks, which stand at a very 
low point, are very firmly held. There are still 36 furnaces in blast 
—one being on spiegeleisen—compared with 35 in the correspond- 
ing week of last year. One of the furnaces at the Millom Iron- 
works last week produced a record output so far as this district is 
concerned—1365 tons. It is not one of the American type of fur- 
naces which have been built at Askam and at Carnforth, and 
which are expected to produce 2000 tons per week, but higher 
temperatures and heavier blast is becoming the practice in the 
district, and a fuller output is the result. ae 

The trade in iron ore is very brisk, and there is a good inquiry 
for best sorts, but heavy parcels of Spanish ore are required to 
maintain the furnaces in blast. Prices show no change, native 
ores being at 12s. net at mines, and best descriptions at 16s. 
Spanish ores are still at 15s. per ton, delivered at West Coast ports. 

Steel makers are very busy, and there is especial activity in the 
steel rail trade, orders being very largely held on home, colonial, 
and foreign account, while the requirements from all quarters are 
on the increase. Prices remain easy. More activity is noticeable 
in the Siemens-Martin’s department, and orders for ship and boiler 
plates are plentiful, the prospects for the year being decidedly 
good, and especially so as greater activity is anticipated in the 
shipbuilding trade. Hoops are steady, and there is a full demand 
for tin bars, slabs, and billets. 

Shipbuilders are briskly employed, 
Admiralty contracts. 

The export shipping trade continues to be well employed. 
During last week the shipments of iron represented 10,811 tons 
and steel 11,550 tons, as compared with 3737 tons of iron and 
10,426 tons of steel, an increase in iron of 7074 tons and in steel an 
increase of 1124 tons. The shipments this year stand at 189,918 tons 
of iron and 247,818 tons of steel, as compared with 157,951 tons of 
iron and 210,224 tons of steel, an increase in iron of 31,967 tons 
and in steel an increase of 37,594 tons. 

Coal and coke shows no improvement, and prices are weak. 


chiefly on important 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade is at present exceptionally busy, 
the weight of coal brought to bank being far above the average. 
The reasons are not far to seek. Holidays have been rather 
abundant of late, and the miners’ demonstration at Rotherham this 
week has also tended to restrict the output, while the Coronation 
festivities which are close at hand will have to be provided for in 
advance. In house coal the best classes are most in demand, and 
with the weather continuing raw and unseascnable—up to the 17th 
inst.—fires have been as frequent as they were in mid-winter. A 
heavier demand is reported from London, where agents are ordering 
more freely in order to carry them over the Coronation. Under 
these circumstances, of course, prices are firm. Best Silkstones 
readily fetch up to 13s. 6d. per ton, Barnsley house maintaining its 
former value at lls. 6d. to 12s. per ton; seconds and nuts from 
10s. per ton. ; 

In steam coal larger tonnages are being delivered to the various 
railway companies, while the shipping demand is also better. 
Values, however, continue as before, the contract rate of 8s. 9d. 
per ton being exceeded in the open market by from 6d. to 1s. per 
ton. Good slack and engine fuel are also in improved request. Com- 
moner qualities, however, are not called for, and can be had at 
very low rates. Slack fetches up to 5s. 6d. and 6s. per ton, these 
qualities being wanted chiefly for coking purposes. Other sorts do 
not make more than 3s. 6d. per ton. ; 

The season for large consumers of coal, more particularly rail- 
way companies and gas companies, arranging their contracts, has 
again arrived. The gas companies have in some instances already 
concluded their negotiations, with the result that they have been 
able to provide themselves for the next six months at 6d. to Is. 
per ton lower than former rates. Railway companies are seeking 
still further concessions, while the coalowners are standing out for 
more money. A considerable tonnage is being sent to North 
Lincolnshire and Derbyshire. Prices remain steady; good 
ordinary smelting coke selling at lls. 6d. to 12s. 6d. per ton, 
according to the quality and quantity required. : 

The heavy trades of the city are in anything but a satisfactory 
condition. The long-expected armour orders have not been 
received up to the time of writing—the 17th inst.—but they may 
be placed any moment now. In fact, Mr. James F. Hope, M.P. 
for Brightside—the division of Sheffield in which the military 
material establishments are situated—has telegraphed to the effect 
that the orders for the armour for the battleships are out, and those 
for the cruisers may be expected next week. As the armour mills 
have been so long idle, while at the same time there is little doing in 
heavy forgings, railway material, and similar work, the employés 
at the East End are suffering severely. Relief operations have 
been started, with the principals of several of the large companies 
acting on the committee. A considerable sum has already been 
raised, and the subscriptions will be needed whether the orders 
come to hand at once or later. 

Home railway companies are ordering very lightly, and no im- 
provement is expected until the beginning of next quarter. Pud- 
dlers, steel melters, and others associated with the armour plate 
and military material departments generally have now had a long 
time of depression, and are not likely to spend a very joyous time 
in Coronation week. Next week promises to be one given up largely 
to holidays, and there is indeed little difficulty in the way, for work 
all round is exceedingly quiet. At the collieries Thursday, Friday, 
and Saturday will be ‘‘ play days.” For irons the rates at present 
current in Sheffield are :—West Coast hematites, 69s. to 70s. per 
ton; East Coast hematites, 63s. 6d. to 64s.; Lincolnshire forge 
iron, 49s. 6d. to 50s, 6d.; Lincolnshire foundry iron, 51s. to 52s.; 
bar iron, £6 10s.; Bessemer billets, £6 10s. to £6 15s.; Siemens- 
Martin billets, £7 to £7 5s. 

In the lighter trades of the city there is complaint of the scarcity 
of orders, and the smallness of those received. The improvement 
previously noted in South Africa is continued, the cutlery trade, 
indeed, having doubled during the last month. There are better 
accounts also from New Zealand and Canada, but advices from 
Australia are not so encouraging, and fewer Sheffield goods than 
ever are being sent to United States markets. The outlook at 
present for the cutlery, silver, and plated ware trades is not at all 
hopeful, except on South African account. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
GENERALLY the business doing in the iron and allied trades at 
present is described by producers as slack, and the only exceptions 
to this are to be found in the Cleveland pig iron and rail-making 
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branches, The shipbuilding and engineering industries, which were 
kept busy long after other departments were feeling the dulness, 
are now somewhat severely affected by depression, and this has led 
to the plate and angle making business becoming quiet, the hema- 
tite iron trade being slacker in consequence. It is now asserted by 
those connected with the shipbuilding industry that it is nearly ten 
years since their particular trade was in such an unsatisfactory 
condition as it is at present. 

The situation in the Cleveland pig iron trade is fairly satisfac- 
tory, notwithstanding that a considerable quantity of Cleveland 
iron is going into the public warrant stores; there has, in fact, 
been a continuous increase in Connal’s stores since the 4th inst., 
and the quantity held on Wednesday night reached 149,257 tons, 
this showing an increase of 5967 tons this month, and representing 
a larger quantity than bas been reported for some years. In their 
own hands, however, the makers have not more than about three 
days’ output stocked, and this is nearly all No. 3 quality, as that 
quantity also is in the public warrant stores. Consumers are not 
drawing on the stock in the public stores because, in the first place, 
it is dearer than makers’ iron, and in the next, if they began to 
buy warrants, the price would be put up against them to higher 
figures still, and this would influence producers’ prices upwards. 
Thus the large stock of Cleveland iron warrants hardly affects the 
general market at present. As regards the lower qualities of 
Cleveland pig iron, it may be reported that there is a dearth; 
makers have none in stock, and there is none in the public warrant 
stores, for only the higher qualities are lodged there. The 
difficulty in ard to these lower qualities now is not for the 
sellers to find buyers, but for the latter to meet with producers 
who are in a position to sell. 

Makers of Cleveland pig iron are well off for orders for July and 
August execution, and thus, there being no pressure to sell, prices 
are maintained. Cleveland warrants have this week touched a 
price that has not been recorded for nearly two years, and, more- 
over, there is no longer a backwardation in the price for forward 
delivery. Makers of Cleveland iron more than hold their own in 
the matter of prices, and while the bulk of the business this week 
has been done at 49s. 3d. per ton for No. 3, prompt f.o.b. delivery, 
the leading makers have asked 49s. 6d., and that is the general 
figure now quoted, both by producers and merchants. Last week 
some of the sellers took 49s. per ton for deliveries to be made over 
the second half of the year, but that price has not met their views 
this week, and they will not take anything less than is quoted for 
prompt delivery. No. 4 Cleveland pig iron has been realising 
48s. 9d. all the week ; grey forge, 48s. 3d.; mottled, 47s. 9d.; and 
white, 47s. 3d., for both prompt and forward delivery. 

The condition of the hematite pig iron trade in this district is 
anything but satisfactory to producers ; in fact it may be said to be 
the least favourable branch of the iron and steel trades at the 
“ig time. This is due to the depression in shipbuilding, which 

as lessened the demand for steel plates and angles, and this 
district feels the slackening of operations at the shipyards more 
than any other, as the producers here rely on shipbuilders for 
finding them with so large a proportion of their work. The position 
of hematite iron makers is not improved by the fact that while their 
selling prices do not improve, the cost of production is increasing, 
as ore is rising in value, and the price of coke is also tending 
upwards, The quotation for mixed numbers of East Coast 
hematite pig iron 1s 57s. per ton, for No. 1 57s. 6d., and for No. 4 
55s. Rubio ore has been put up to lds. 9d. per ton delivered at 
wharf, Tees. 

The steel rail trade shows considerable activity ; in fact, not for 
two years have the manufacturers been so well provided with 
orders, and the price of heavy steel rails is strong at £5 10s. net 
at works. There is no improvement in the demand for railway 
chairs and metal sleepers. The plate makers’ syndicate maintains 
the price of steel ship plates at £5 15s., less 24 per cent., but 
demand is slack ; they do not believe that any reduction in prices 
would bring in more orders, so they keep to their old rates. Steel 
ship angles are at £5 12s. 6d., less 24 per cent. The bar makers’ 
combination keeps to £6 5s., less 24 per cent., as the official price 
of common iron bars, and other qualities in proportion. 

A brisker inquiry has again sprung up from the United States for 
iron, and makers are expecting that if the miners’ strike over there 
is not soon settled a considerable amount of business will be done. 
A sale of 5000 tons of hematite pig iron has within the last few days 
been made to American consumers by a Middlesbrough firm of 
merchants, and this week the steamer Laurelwood has loaded in 
the Tees a cargo of 3000 tons of hematite and spiegel iron for 
Philadelphia. 

The first sod of the new light railway from Sinnington, on the 
Hilmsley and Pickering branch of the North-Eastern Railway, vid 
Lastingham to Rosedale, was cut on Saturday last by Mrs. Mon- 
caster. The ceremony took place in a field near to the village of 
Rosedale Abbey, and a second sod was cut by Mr. F. Pope, of 
Lastingham, the promoter of the line. 

It is stated that the North-Eastern Railway Company intends 
shortly to use oil for firing a number of its locomotives. Plant is 
being laid down at the locomotive running sheds at Gateshead for 
supplying the liquid fuel. A number of fire-box fittings for oil 
burning are also being prepared. 

The demand for best coal has this week been active, but the same 
cannot be said of the second-class coal. Best steam coal has been 
raised in price, 11s. 6d. per ton f.o.b. being now generally quoted, 
and has not been very readily obtainable. Much of the best steam 
coal that will be raised next month is already sold. There has for 
the last few days been extra pressure for deliveries, as next week 
there will be little coal raised, for there will be at least three days’ 
holiday. Coke makers have been able to get special prices for next 
week’s delivery, but 15s. 3d. delivered at Teesside furnaces is the 
rate that will be taken for medium qualities over next half-year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has this week been a comparatively steady feeling in the 
Scotch iron trade. The home demand for raw iron has been rather 
better, and the advices from America are so encouraging that it is 
expected fairly good shipments may take piace from here to the 
States. The near approach of the Coronation has, on the other 
hand, some effect in unsettling business for the time. 

The pig iron warrant market has beencomparatively quiet. Scotch 
warrants are scarce, and very little business has been done in them. 
The prices are about 54s. 3d. cash, and 54s. 6d. one month, sellers 
asking a little more. Business has been done in Cleveland war- 
rants from 49s, 8d. to 49s. 64d. cash, and at 49s. 9d. and 49s. 84d. 
one month. Cumberland hematite is quiet, but steady. A small 
quantity of this iron changed hands at 60s. cash, and 60s. 3d. is 
quoted for ease in one month. 

There is steady business in Scotch hematite pig iron, which is 
quoted by makers 62s, per ton for delivery at the West of Scotland 
steel works. 

The prices of Scotch makers’ iron haveheen firmer. G.M.B., No. 1, 
is quoted at Glasgow f.a.s., 55s. 9d.; No. 3, 53s. 6d.; Wishaw, 
No. 1, 56s. 3d.; No. 8, 58s, 6d.; Carnbroe, No. 1, 57s. 6d.; No. 3, 
54s.; Clyde, No. 1, 66s.; No. 3, 56s.; Gartsherrie and Calder, 
Nos, 1, 66s. 6d.; Nos, 3, 56s, 6d.; Summerlee and Coltness, Nos. 1, 
70s.; Nos. 3, 58s.; Langloan, No.1, 70s.; No. 3, 59s.; Glengarnock, 
at Ardrossan, No, 1, 66s, 6d.; No. 3, 56s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 57s.; No. 3, 53s, 6d.; Dalmellington at Ayr, 
No. 1, 56s.; No. 3, 53s.; Shotts at Leith, No. 1, 69s.; No. 3, 
58s.; Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7274 tons, compared with 6113 in the ae 
week of last year. Of the total there was ship; to the Unite 
States 1450 tons, Canada 820, South America , Australia 185, 


Holland 150, Germany 20, India 119, Spain 20, China and Japan 
115, other countries 236, the coastwise shipments being 
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against 3973 in the corresponding week. The total shipments to 
date are 140,754 tons, compared with 127,922 in the same period of 
last year. Our largest customer this year has been the United 
States, with nearly 12,000 tons, while Italy comes next with almost 
9000 tons. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were 11,282 tons, showing an increase of 3477 over the 
quantity imported in the corresponding week of 1901. 

There are 44 furnaces producing hematite pig iron, 38 ordinary, 
and 4 basic, the total of 86 thus blowing in Scotland comparing 
with 80 at this time last year. 

Notwithstanding that the output of iron is so large, it is not 
believed that makers are adding materially to their private stocks, 
while the stock of pig iron in the Glasgow warrant stores continues 
to show a smal] decrease week by week. 

There is a rather better feeling in the finished iron and steel 
trades. Most of the works are kept steadily going, and the out- 
look is fairly promising, although in some cases makers have of 
late found it a little difficult to maintain full output. They have 
not had much work in hand to look forward to, but still somehow 
the orders have been available when required to keep the works in 
operation. There are different opinions among makers as to whether 
the combination to maintain prices will do very much good. No 
doubt if adhered to freely it will steady the rates, but it is felt that 
a considerable increase of business upon that presently enjoyed will 
be required before there is much improvement in prices. 

In the case of shipbuilding material rates are somewhat better, 
and eo have been raised 2s. 6d. per ton, making the price 
£5 17s. 6d., less the usual 5 per cent. discount. 

The coal trade continues well employed. The shipments from 
Scottish ports in the past week amounted to 218,038 tons, compared 
with 196,194 in the preceding week and 215,914 in the correspond- 
ing week of last year. There is also a very good demand for house 
coal for home consumption. At the same time the colliers have 
been working so steadily that the supplies in a number of districts 
are outrunning the demand, and coals are accumulating in railway 
wagons. In this way the wagons are not available for immediate 
tratfic, and those who have prompt orders to execute find it difficult 
in some cases to get the coal forward to the ship’s side. There isa 
very good demand for manufacturing purposes, and prices are on the 
whole fairly steady. Main coal is quoted f.o.b. at Glasgow, 8s.; 
splint, 9s. to 9s. 6d.; steam, 9s. 6d. to 9s. 9d.; and ell, 9s. 3d. to 10s. 
per ton. 

The coalmasters have intimated to the Conciliation Board that 
they require a reduction in the miners’ wages owing to the falling 
prices. The proposal of the masters is that there should be a 
reduction of 124 per cent., and the matter has been under the con- 
sideration of the Conciliation Board for the last few days. The 
reductions made in England show that trade has been going 
back in the matter of prices all over. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a fair demand for best steam coal of late, and 
prices have been maintained. This week a slightly easier tone 
characterised some of the Monmouthshire varieties, and house coal 
continued to decline. In this class of coal the fall would have been 
more pronounced but for the variable weather. Swansea coal ship- 
ments last week were above the average, and it was noticeable 
that while buyers in France showed a falling off, San Francisco and 
Italy indicated improvement. Cardiff despatched a large quantity 
of coal to Malta at the beginning of the week. Small steam is in 
demand, and quotations are tolerably firm. The latest Cardiff 
prices are :—Best steam, 16s. to 16s. 3d. Since the improvement 
set in some sales of best are stated to have touched 16s. 6d. Steam 
fell for June in respect of leading coals. Seconds are at lds. to 
lis. 6d.; drys, 14s. to 14s. 6d.; best small, 7s. 6d. to 7s. 9d.; 
seconds, 7s. to 7s, 3d.; other kinds, including drys, 6s. 6d. to 
6s. 9d.; best Monmouthshire, 13s. 6d.; seconds, 12s. to 12s. 3d.; 
best semi-bituminous, small, 7s. to 7s. 3d.; seconds, 6s. to 6s. 3d.; 
best household, 15s. to 15s. 6d.; seconds, 11s. 6d. to 14s.; No. 3 
Rhondda, 14s.; brush, lls. 9d. to 12s.; small, 9s. 3d. to 9s. 6d.; 
No. 2 Rhondda, 10s. 9d. to 1ls.; through, 8s. 6d. to 9s. 6d.; 
smail, 6s. 6d.; patent fuel, 15s. to 16s. Coke continues in strong 
demand, furnace at 17s. to 19s.; good foundry, 20s. to 22s.; and 
special, 23s, to 23s, 6d. Pitwood from 19s., or 6d. per ton easier 
on account of largeimports. French wood continues to take the 
lead in values. Irish coming in freely this week. 

Anthracite market continues steady and hopeful, but this week 
has been rather quiet. Latest prices: Best malting large, 21s.; 
second malting, 18s. 6d.; big vein, 16s. 6d. to 17s.; red vein, 
12s, 3d. to 12s. 6d.; machine-made cobbles, 21s. to 22s.; ditto nuts, 
24s.; ditto rough peas, 11s. 6d. to 12s.; ditto fine peas, 11s, 6d. to 
12s.; rubbly culm, 5s. to 5s. 6d.; duff, 3s. to 3s. 6d. 

Latest bituminous prices: No. 3 Rhondda, 14s. 6d. to 15s. 6d.; 
through coal, 12s, to 12s. 6d.; small, 10s. to 10s.6d.; No. 2 Rhondda, 
lls. 6d. to 12s. 6d. These figures indicate an advance since Monday. 
Mid-week steam coal prices were :—Best, 15s. to 15s. 6d.; seconds, 
12s, 6d.; bunkers, 9s. 9d.; small, 7s. Patent fuel is at 14s. 6d. to 
15s.; over 12,000 tons were despatched last week. Coke active ; 
17s. to 18s. furnace; foundry, 21s. to 22s. Pitwood, 20s. into 
truck ; all Swansea. These figures are coupled with the intimation 
of cash 30 days, less 24. 

Last week another large quantity of steel bars—over 2000 tons 
—came to Newport from Antwerp. This totals up toa very large 
import during the last three months, and accounts for much of the 
depression at local steel works. 

Very high comment was elicited at Port Talbot this week regard- 
ing the enterprise of Gilbertson and Son with their new steei 
works, which were cited to be of the most modern type, with all 
the latest improvements, and a practical rejoinder to American 
rivalry. I have been lately in the colliery district, which promises 
to be a good feeder to the new port. The Avon Valley is one of 
the future areas of supply, and now is comparatively undeveloped 
to the east, while the Duitryn Valley to the south is practically a 
maiden coalfield. 

A new branch of the British Steel Smelters’ Amalgamated 
Association has been formed at Port Talbot. 

Very favourable comment is passed in the Swansea Valley upon 
the enterprise of THE ENGINEER in sending a special agent to 
report upon the opening out of South Africa to home engineering 
and manufacturing industries. Leading firms of tin-plate works 
and associated industries are confident that a great future is in 
store, and all that is needed is skilled direction in the preliminary 
movements that are necessary. 

The most important steel rail despatch of the week has been 500 
tons to Liverpool, but it is understood that important cargoes are 
preparing. ; 

In the Swansea district a large demand exists for local tin-plate 
bars, and the pig iron trade is well in evidence, with a good tone. 
The associated industries are active, and the Mannesmann is work- 
ing overtime. 

At the Bessemer works, Dowlais, great alterations are in develop- 
ment, and it is probable that further reduction of hands will take 
place, with manifest improvementsin the engineering and mechanical 
direction, and in the addition of electric power. Steel sleepers 
in demand, and mills are busy. Rail straighteners’ dispute has 
been adjusted. 

In the Swansea tin-plate district a healthy condition exists, and 
in tin-plate districts generally—Carmarthenshire, Monmouthshire, 
and Gloucestershire. Thus, the action of the steel smelters’ union, 
in supporting the Swansea workers’ demand, promises to nullify, as 
these labour movements are generally contagious. 

There was a large make of tin-plates last week, and owing to 
delayed tonnage an increase in stock, which is now over 169,000 
boxes, Loadings are going on for Batoum and Odessa, which have 
not been conspicuous of late. Pontardawe will have eleven mills in 
action shortly. Sheets are in good demand, 





Latest general prices this week were as follows :—Glasgow pig 
iron warrants, 54s. 6d. cash; Middlesbrough No. 3, 49s. 64d. to 
49s, 7d., other numbers in proportion ; hematite warrants, 60s. 14d. 
for mixed numbers ; Welsh bars, £6 5s. to £6 10s.; sheets, iron and 
steel, £8 5s. to £8 10s.; steel rails, heavy sections, £5 10s. to 
£5 12s. 6d.; light, £610s. to £7 12s. 6d.; sleepers, angles, &c., 
according to specification ; Bessemer steel tin-plate bars, £5 2s. 6d,; 
Siemens best, £5 5s. Tin-plates: Bessemer steel coke, 13s. 9d. to 
14s.; Siemens, coke finish, 14s. to 14s. 3d.; ternes, per double box, 
28 by 20 C. 26s., 27s. to 28s. 6d.; best charcoal, 15s. 6d. to 16s, 6d.; 
big sheets for galvanising, 6ft. by 3ft. by 20 g. per ton f.o.t., £11 to 
£11 5s.; block tin, £130 to £125 15s.; spelter, £18 15s.; lead, 
£11 10s.; copper, Chili bars, £54 5s. to £54 7s, 6d. at Swansea, 

At Cardiff and Newport the latest iron prices were :—Almeria, 
lds, 3d. to 14s. 6d.; Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s. to 
lds. 6d. Ore has come in largely for Ebbw Vale from Bilbao; 
pig iron from Grimsby, Barrow, and Whitehaven. Briton Ferry is 
importing steel rails and ingot moulds from Barrow, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Except that demand in a few cases has been stronger than last 
week, no alterations can be stated to have taken place on the iron 
market over here. 

The Silesian ironworks have again been securing more orders 
from Russia, and the various branches of the finished iron industry 
are generally well occupied, sheets and hoops having been last wee 
in particularly good request both for inland and foreign consump- 
tion. The shipbuilding and engineering establishments have also 
been briskly engaged, and have placed some contracts of fair 
weights recently. On the pig iron market inquiries have increased, 
but the amount of orders actually secured is comparatively small ; 
quotations are stiff. A quiet sort of trade continues to be trans- 
acted on the Rhenish- Westphalian iron market, the majority of the 
iron-producing establishments being engaged on orders of previous 
booking. During the past few weeks only a very small number of 
forward orders have been secured, and some shops complain 
of being but very insufficiently supplied with fresh work, 
The ending of the war in Africa is not expected to have any par- 
ticularly improving influence on the German iron business, at least 
not for the next few months; after some time, however, the 
general revival that is sure to follow the depression and dulness 
which prevailed in most trades during the period of the war cannot 
fail to have a favourable influence on the German market for iron 
and steel. In the crude iron business, demand is slack and not 
sufficient to cause a decrease in stocks, and the activity of the 
blast furnaces is moderate ; prices have not altered, and they cer- 
tainly cannot be expected to move in an upward direction under 
the present circumstances. 

The German coal market has been a little more animated this 
week than last. The decrease of the stores in the Ruhr harbours, 
and the report that the strike of the American colliers increases, 
acted as a stimulant on the coal trade over here; there have 
again been inquiries for steam coal coming in from abroad, and 
coal for coke-making is in very good call on local account. The 
securing of the late contract for the Prussian State railways has 
been an event of some importance to the German coalowners, not 
merely on account of the weight of the order, but also because 
the contract was placed at the former price of M. 11 p.t., while 
at first only M. 10°80 p.t. were expected to be given. 

A limited business is done in iron and steel on the Austro- 
Hungarian market. Pig iron, as well as bars and sheets, have 
continued in regular demand, while the machine department is 
weakly occupied. 

A perfectly hopeless condition prevails on the Austro-Hungarian 
coal market. 

In Belgium the iron industry remains quiet, but a pretty firm 
tone prevails generally, and the roe aoe | of the works are well 
employed. In the Litge district Cockerill, the Société Ougrée and 
the Société Angleur are in specially good activity, having secured 
work for many weeks ahead. Also in the Charleroi district a 
regular occupation is reported to continue in most branches of the 
iron and steel industry. The finished iron works, with few excep- 
tions, are doing an unsatisfactory sort of business, so far as prices 
are concerned ; the profit realised is hirdly worth speaking of, as 
it not unfrequently happens that the mills accept orders at almost 
the same prices which they have to pay for the raw material. 

Coal is but weakly called for in Belgium. Prices are the same 

as in previous weeks, but they have been showing a fair stiffness. 
Coke is exceedingly firm at 18f. to 20f. p.t. By an official state- 
ment that was recently given, the import in coal to Belgium is shown 
to have been 285,477 t. for April of present year, against 221,638 t. 
for the same month last year, the increase being chiefly due to 
the Belgian colliers’ strike. Import in coke also rose strongly, 
being 18,405 t., against 9364 t. in April, 1901. During the first 
four months of the present year import in coal to Belgium was 
1,025,521 t., against 852,463 t. for the corresponding period the 
year before. German import in coal to Belgium was 184,000 t. 
Ricker this year than last during the period above mentioned. 
Export of coal shows a decrease for April, 272,605 t. having been 
exported, against 294,638 t. last year; coke decreased from 
65,655 t. on 50,231 t. 

In France the position all round continues unsatisfactory on the 
iron market. Now and then an improvement can be noticed, and, 
however slight these improvements may be, they are instantly 
commented upon and generally —— as the symptoms of a 
revival ; but, as a rule, these upward movements only take place in 
special cases, and, moreover, they are of short duration, too, and 
although prices have been showing an undesirable tendency to 
harden, they still leave very much te be desired. Orders come in 
pretty regularly, but they are mostly for immediate consumption ; 
forward contracts are complained of as being scarce, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and stems well filled to the end of the 
month. House coal remains unaltered. Exports for week ending 
June 14th: Coal, foreign, 27,280 tons; coastwise, 21,681 tons. 
Imports for week ending June 17th: Iron ore, 8/26 tons; pig 
iron, 2300 tons ; old rails, 305 tons; boards, 808 loads; pitwood, 
1057 loads. 

Coal: Best steam, 13s. 3d. to 13s, 6d.; seconds, 11s, 9d. to 12s. ; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s, 3d. 
to 7s. 6d. Pig iron: Scotch warrants, 54s. 9d.; hematite warrants, 
60s. 3d. f.o.b, Cumberland prompt; Middlesbrough, No. 3, 
49s. 10d. Iron ore: Rubio, lis.; Tafna, 15s. to 15s. 6d. Steel: 
Rails, heavy sections, £5 10s. to £5 12s. 6d.; light sections, £6 10s. 
to £7 10s. f.o.b.; Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens 
steel tin-plate bars, £5 5s., all delivered in the district, cash. Tin- 

lates: semer steel coke, 13s, 9d. to 14s.; Siemens, coke finish, 
4s, to 14s, 3d. Pitwood: 19s., ex ship. London Exchange tele- 
grams: Copper, £53 15s.; Straits tin, £127. Freights easy. 


THE 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. J. H. WHIELDON, consulting engineer, has opened offices at 
Portland House, Commissioner-street, Johannesburg. 

THE directors of Galloways Limited, Manchester, have declared 
an interim dividend at the rate of 5 per cent. per annum on the 
preference shares, 

D. Bruce PEEBLES AND Co., Edinburgh, have received the 
order for electrical generating plant, to the value of £8371, for the 
Natal-Durban Railway Government railway shops, 
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THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 





When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


8rd June, 1902, 


12,646. AppaRatus for Exercisinc, E, Lambe, 
mingham. 

12,647. CycLe Braxg, W. Pilling, London. 

12 "648, Kitns for Burnina Bricks, E. Jenkinson, 
London. 

12,649, River Bacusnm, M. L. Stangeland, Cleveland, 
Ohio, United Sta 

12,650, Kiins, M. Williams, London. 
12)651. Toys, C. Turner and E. Vickers, Birmingham, 

1 652. CanpLE Extinovuisuers, M. J. Nuth, Bryn- 
mawr, Breconshire. 
12,653. NEEDLE TureapgeR, E. and A. E. Winslade, 
Farnham, Surrey. 

12,654. Racquets for Lawn Tennis, H. Liiders, 

Hyde, 


Bir- 


Berlin. 

12,655. COLLAPSIBLE Boxgs, J. T. Cartright, 
Cheshire. 

12,656, Domestic SHovgt, F, White, London. 

12,657. Game, A. K. Tebby, London. 

12,658,  ensinas A. Reichwald.(F. Krupp, Ger- 
wany. 

12,659, FLUID-PRESSURE Enaines, W. E. J. Vavasour, 
London. 

12,660. PHOTOGRAPHIC W. oC. Grubb, 
London. 

12,661. Stam Borers, L. Lewichi, London. 

12,662. SpecTacgEs, E. L. Lembke, London. 

12,663. ConTRACTIBLE Manprits, E. H. Forwood, 
London. 

12,664. Toys, H. V. Lough, London. 

12,665. Hanp Brakes for VEHICLES, 8. Stiickgold, 
London. 

12,666. AuToMATIC VEHICLE CouPLinos, 8. Stiickgold, 
London. 

Wire HeppLe-mMakinG Macuineg, J. F. Eger, 
“"Yontia. 

12,658. Musica, INsTRUMENT MecuanisM, H. H. Lake. 
(The olian we United States.) 

12, ee F. A. Stevens and A. E. Lenz, 
Lon 

12,670. Fastenincs for Cuorninc, J. M. Duffy, 
London. 

12,671. TeLEPHONE Systems, C. G. Burke, London. 

12,672. Conveyor Cuarss, 8. von Clanner and K. von 
Jekey, London. 

12,673. Burrers for Rattway Veuicies, A. Spencer, 


CAMERAS, 





‘London. 
12,674. Hancino Picture Frames, G. Johnson, 
London. 
oo Makino Pygumatic Tires, J. W. Blodgett, 
on 


on. 

12,676. CLosurg for Garments for Lacina, C. B. Howd, 
London. 

12,677. Firg-anmM TricgzR MecuanisM, E. D. Fulford, 
London. 

12,678, REFRIGERATING Apparatus, W. W. Harris, 
London. 

12,679. Box Cars, P. Jensen.—{The Transportation 
Dev velopment Company, United States.) 

12,680. Manuracture of Paints and Dvgs, R. Vidal, 
London. 

12,681. Carson ArticiEs, C. M. Hall, London. 

12/682 Srreet Lanterns, W. Edgar, London. 

12,683. PaTreRN SHEETs or Carps, E. A. Roskilly, 
London. 

12,684. PREVENTING LeakaGE of ELectric CURRENT, 


W. Griffiths and B. H. Bedell, London. 

12,685. HAMMERING Macuings, C. G. Hagbom, 
London. 

12,686. Hooxs and Eves for Dressgs, M. E.Widdicombe, 
London, 

12,687. Socker Joints for Pires, W. Cadman, 
ne 


2,688. PoLypuHask CuRRENT TRANSFORMERS, W. P. 
foe — (Berliner Maschinenbau- Actien-Gesell- 
schast vormals L, Schicartzkopff, Germany. » 

12,689. Evectric Switca and WALL Piva, A. . Vandam, 

London. 

12,690. TyPg-susTIFYING Apparatus, W. P. Thompson. 

_(F. Holdsworth, 

12,691, ELEcTRoLyTIC DECOMPOSITION Apparatus, H. 

Cuénod and C. Fournier, Liverpool. 

12,692. VauLts, A. J. Boult.—(The Hall's Safe and Lock 

Company, United States, 

12,693, Fotpine Cycixs, M. Tiirkheimer, London. 

12/694, DYNAMO-ELECTRIC Macuine Corts, L. Lohner 
and F. Porsche, London. 

12,695. VEHICLE-STEERING Devicg, F. Porsche and L. 

Lohner, London. 

12,696. Breecu-LoapIna Ruiries, R. M. Basilone, 





on. 
. Perrorator for TELEGRAPH TRANSMITTERS, A. 
Muirhead, London. 

12,698, Water Gavags for Borters, E. F. Shallow, 


Lon 

12,699. Botany Morors, J. M. Keegan.—(¢. V. du Toit, 

South Africa ) 

2,700. MareriaL for AccUMULATOR PLaTgs, S. A. 
 loconthal London. 

12,701. CounTING Macuring, 8. Evershed and Evershed 
and Vignoles, Limited, London. 

12,702. ELecTRIc Propvction of Iron ALLoys, G. Gin, 
London. 

12,703. Freezinc Macuine, J. B. Schiifer, London. 

12,704. Brake and CiotcH for VeniciEs, L. Renault, 
London. 

12 pe PuHoTocRaPHic Ro.LiER Fitms, M. Kuhnt, 


mdon. 

12,706. WiRELEss TELEGRAPH SystTEMs, C. D. Ehret, 
London. 

Steam Enoine Inpicators, T. Davidson, 
London. 
12,708. MeTaLuic CLampine Device, E. C. Glardon, 
London. 

12,709. Stgam Generators, A. W. Ofeldt, London. 

12,710. Arr and GAs-MIXING APPARATUS, ys Loeben, 
London. 

12,711. Stgam Bor.grs, E. J. Moore, London. 

12, en for Heatina Water, H, Junkers, 

ndon, 


4th June, 1902, 
. same Sart, R. Hodgson and J. E. Rowley, 


ing! 

12,714. Sawine Macuing, C. H. Clifton, Johnstone, 
Renfrewshire, 

12,715. IGNITION ARRANGEMENTS, F. W. Lanchester, 
Birmingham. 

12,716. RounpabouT or MERRyY-Go-RouND, J. Steele, 
Manches 

12,717. CALENDERING TEXTILE Fasrics, R. Williams, 
Manchester. 

12,718, Loom Suutr.ss, T. Sa Burnley. 

12,719. Fixiine BorriEss . Dixon, J. Whewell, 
and I, Haworth, Burnley 

12,720. Cask Busus, J. in and A. W. Mackenzie, 
Edinburgh. 

12,721. CovrLios for Ratway Veuicies, G. H. 


Bangay, 
_ Prnimeen for SeaLinc Bottixs, A. E. Hull- 
Perry, icester, 
12,728. SERVING AERATED WATERS on Draveat, J. P. 
Jackson, eng ag 
— PACKING Srurrina-Boxgs, J. J. Galloway, 


lasgow. 
12,725, Vorcing, J. Davidson, Newcastle-on-Tyne. 
12,726. LETTER "Boos, E. W. Allen and H. J. Davies, 


12,727. ATTACHING CoLLARSs to GARMENTS, T, Charlan, 
Manchester, 





12,728. Rirte Ranoxs, J. MacNaughton, Glasgow. 
12,729. ~ enema TexTite Warps, E. Taylor, Man- 


ches 

12,7380. Ancu Pirg, H. W. Woodall, H. C. Head, and 

Ww. Green, Bournemouth. 

12,731. “THe Everpry,” J. W. Mellor and L. Wolsten- 
olme, Oldham, Lancs. 

12,732, Ancuors, A. W. Baxter, London. 

12; 733. Evectric Door Contract, F. E. Linnett, 
Northampton. 

12,734, AuToMATIC CANDLE ExtTINGUISHER, M, Marcus, 


Glas ‘0 

12,735. IMPROVED Perro_eum Lamp, E. Menge, Bir- 
mingham. 

12,736. Revier Vatves, J. W. Mackenzie.—(F. Schriedt, 
United States.) 

12,737. BLow1nG-orr MacuINE for Lamp Buss, A. Swan, 


Leeds. 

—, INCANDESCENT Execrric Lamps, A. Swan, 
ee 

12,739. INCANDESCENT ELectric Lamps, A. Swan; 
Leeds. 


12,740. Pir Cieanzr, J. K. Roberts, London. 

12,741. Tires, F. Holcombe, Cardiff. 

12, 742. Process for ATTAINING a CoLourED FvamgE, E. 
Oelbermann, Cologne, Germany. 

— TREATING GRaly, M. and i. Guthrie, Birming- 
han. 

12,744. BLEacHING Powper, M. and H. Guthrie, Bir- 
mingham. 

12,745. Coat Stops for INcLingep Retorts, M. Graham, 
London. 

12, jet tame INCLINED Retorts, W. R. Herring, 
Lon On. 

12,747. Cuaroina Ixciinep Retorts, W. R. Herring, 
London. 

12,748. Tarcets, A. Pickles, London. 

12°749. E.ectricaL Communications, C. M. A. and F. 
V. Culverhouse, London. 

12,750. Screw Cvurttine A. Herbert, 
London. 

12,751. RemovaBLe Lininc for Trousgrs, E. Stahl, 


MACHINEs, 


London. 

12,752. Testina Evxecrric Casies, E. A. Claremont 
and C. J. Beaver, London. 

12,753. CASEMENT Stay, Tonks, Limited, and W. Sparks, 
London. 

12,754, AcETYLENE Lamps, H. W. Webb and F. A. 
Wright, London. 

12,755. RepucinG SYCHRONISING CURREN73, E. Kolben, 
London. 

12,756. SELF-PLAYING Pianos, J. Wieser and K. Fink, 


ndon., 
12,757. Generation of Motive Power, P. C. Louat, 


London. 

12,758. Macuine for Moutpine Dovuau, G. F. Chutter, 
Birmingham. 

12,759. ORNAMENTAL TuBEs for Bepstgaps, G. A. Edman, 
Birmingham. 


12,760. Bask Fuses for Provectites, C M. Broderick 
London. 

12,761. Fotpinc Gates, D. Dore and J. J. Holmes, 
London. 

12,762. MAKING PorTLAND CEMENT, W. H. 
London. 

12,763. TzLescoric Wuir, H. Bode, London. 

12,764. Brus Houpers, H. H. Lake.—(General Electric 
Company, United States.) 

12,765. DistrrsuTion of Exectriciry, H. H. Lake — 
(General Electric Company, United States.) 

12,766. CLeantnc Lamp Fivaments, H. H. Lake.— 
(General Electric Company, United States.) 

12,767. Controt or ELectric Motors, H. H. Lake.— 
(General Electric Company, United States.) 

12,768. Optical Apparatus, A. J. Boult.—(L. Rancoule, 
France.) 

“ “ ADJUSTABLE PgnciL Houper, J. C. P. Webber, 

out 


Martin, 


12,770. Su pports for MosicaL Instruments, A. Olsen, 
London. 
12,771. Cicaretre Tupes, P. A. Newton. — (The 


American Tobacco Company, United States.) 

12,772. Pweumatic Tires for Cycies, H. A. Goodyer, 
London. 

12,773. Strainers, E. Springborn and A. Burnie, 
London. 

12,774. PREVENTING UNAUTHORISED Use of BIcyYcLEs, 
A. Haug, London. 

12,775. Type Castinc MeTAL Pump VALvs, F. E. Peacock, 
London. 

12,776. Spoot Winpers for Rout Fits, H. F. Purser, 
London. 

ImpRovED Stopper for Bottugs, F. A. Schouten, 

London, 

778. Ones, H. H. Lake.—(A. Froment, Italy.) 

12,779. Copyinc Pressgs, H. H. Lake.—(£. Senigaglia, 






Italy.) 
12,780. TeLtepHoNE InsTALLaTIONs, P. Hardegen, 
London. 
12,781. Apparatus for Treatinc Gas, 8. and J. 


Chandler, London. 

12,782. Ropg Havutacg for Lirts, Siemens Bros. and 
Co., Limited.—(Siemens and Halske Aktien-Gesell- 
schaft, Germany.) 

12,788. ELecTRO-MAGNETIC DetTeNnts, Siemens Bros. 
and Co., Limited, and A. Siemens, London. 

12,784. Foupine CaRD, J. Ehrsam, London. 

12,785. Stoppers for Borr.ss, L. Hoeglauer, Liverpool. 

12, 786. IxpicaTine at a DISTANCE DisPLACEMENTs of 
Soutp or Fivurp Boptgs, F. Beck, London. 

12,787. Sgparatinc Dust from Arr, J. Sugden, 
London. 

12,788. Sreritisinc Drinkinc Waters, O. Kaysser, 
London, 

12,789. Hay-makinc Macuine, M. F. F. Keelhoff, 
London. 

12,790. Proritinc Macnings, H. Schuberth, London. 

791. Roap Veuicues, P. F. Vincent, London. 

2. PHOTOGRAPHIC Fits, A. Weiss, London. 

12, 793, ELECTROLYTIC REFINING of Coppsr, The Metals 
Corporation, Limited, and 8. Cowper- Coles, London. 

12,794. Fioors, H. Foort, London, 

127795. STEAM PURIFIERS, L. M. G. Delaunay-Belle- 
ville, London. 

12,796. ManuracturE of Ceramic, J. Y. Johnson.—(C. 
F. Boehringer and Sohne, Ger many.) 

12,797. MECHANICAL Movements, W. L. Wise.—(The 
Richmond Cedar Works, United States.) 

sg to Couptinos for RatLway Carriages, T. Murphy, 

ndon. 

12,799. AUTOMATIC SMALL-ARMS, T. C. Johnson, London. 

12,800. Brarinas, H. A. Mavor, London. 

12,801. ActuATING Toy Ficurgs, J. Renvoize, London. 








5th June, 19025 


12,802. Prrp—E CoveRING OpENING and CLOSING AUTO- 
MATICALLY, H. Turner and Sons, Birmingham, 

12,803. DuPLicaTING Saves Cueck Book, G. O. and A. 
E. Woolley and E. Parker, Bristol. 

12,804. TestING and STRAIGHTENING GuN BARRELS, 
The Birmingham Small-arms Company, Limited, A. 

H. M. Driver, and G. Norman, Birmingham. 

12, 106. Borine the BarreEts of SMALL-ARMs, The Bir- 
mingham Small-arms Company, Limited, A. H. M. 
Drive, and G. Norman, Birmingham. 

12,806. ONE-REVOLUTION CycLE Operations, J. G. H 
Batchelor, Birmingham. 

12,807. RENDERING Fasrics WATERPROOF, J. Menzies, 


mdon. 
12,808. Crate for PackING EARTHENWARE, R, L. Boote, 
Burslem, Staffs. 
12,809. New PouisueEr, T. Wild and H. Barton, Bury. 
12,810. Sirtinc SMALL PaRTIcLEs from a GENERAL 
‘Mass of Matter, B. H. Jones and J. W. Holland, 
Wolverhampton. 
12,811, Raistnc SuNKEN VESSELS, J. J. Peirce 5g gt 
12) 812. TooLHoLpErs, W. C. Smith and H. M. Coc 
day, Manchester. 
12, were Tramcar Seats, R. Billington, jun., Black- 


Pr ConcERTED MODELLING GAME, W. Harbutt, 
“Bathampton, Somerset, ? 





12,815. Coverine the Framezs of SLipinc Winpows, H. 
Williams, Manchester. 

12,816. Apparatus for Porrers’ Sips, J. Critchlow, 
Manchester. 

12,817. E.xcrric Switrcues, M. Mercier and W. O. 
Andrews, Manchester. 

12,818. NoN-EXPLOSIVE PHoToGRAPHIC Fim, 8. G. Fry, 
og 

12,819. DULOUs CoNTRIVANCE for ADVERTISEMENT 
Cartoons, E. E. Spargo, Glasgow. 

12,820. Construction of decom Pires, A. F. Jonas, 
Sheffield. 

12,821. MecuanicaL Monry-Box, P. Cowe, Berwick- 
on- 

12,822. Cover for Exposep Sgats, E. and W. E. Butt, 
Bradford. 

12,823, ELecTRICAL MeasuRING INnstRUMENTS, A. C, 
Heap and W. O. Smith, London. 

12,824. Brakes for Autocars, The Hozier = gana 
Company, Limited, and A. Govan, G 

12,825. A ‘Copprr-BIT SotperinG Iron, F. WH. Bate, 
Stourbridge. 

12,826, INTERLOCKING APPARATUS for RaiLway SIGNAL- 
Lina, W. Buck, Manchester. 

12,827. SMOKE-CoNsUMMING APPLIANCE, C. Kleyer, 

len, Germany. 

12,828. Rina rey “ANGLING Rops, W. Humphries, 

Studley, Warwickshire. 


12,829. AcETYLENE Gas GeEnerRaTorS, J. H. Ross, 
Birmingham. 

12,830. Apparatus for Dryina Grain, W. J. Menzies, 
Derby. 


12,831. Warp BaLLinc Macuryes, T. Holt, Limited, 
and A. Seeley, Manchester. 
12,832, CoLLapsIBLE Sgats, C. Turner, Broadstairs, 


Kent. 

12,833, Bricks for Crowns of Furnaces, G. V. Evers, 

ndon. 

12,834. MgTaLLurcicaL Converters, A. Reynolds, 
London. 

12,835. Sarety Envevors, J. J. A. Carr and F. Flower, 
London. 

12,836. CoLttars, C. C. Parker, London. 

12,837. Extractina Metats from Orgs, J. B. de Alzu- 
guaray, London. 

12,838. VEHICLE-RUNNING GEaRSs, G. H. and A. T. 
Sherman, ndon. 

12,839. OPENING ouT TEXTILE Piece Goops, W. My- 
cock, Manchester. 

12,840. Fasteners for Lapres’ Dresses, L. Cross, 
London. 

12,841. Boot-FASTENING ARRANGEMENT, J. G. Butler, 
London. 

12,842. TaBLe Game, W. Bragg, London. 

12,843. Dryinc Tospacco, C. A. Day.—{The Moseley 
Dryer Company, United States.) 

12,844. DraG PLatss for ReGuLaTiInG Tension in SpPrn- 
NInG Macuinery, P. Clough and R. Wadsworth, 


London. 
12,845. Moron Cycizs, W. J. Lloyd and W. Priest, 

mdon. 
12,846. Etectric Switcu, J. Bush and M. T. Medway, 


ndon. 

12,847. Gas Motor Enoinzs, F. W. Lanchester, Bir- 
mingham. 

12,848. POWER-PROPELLED VEHICLEs, F. W. Lanchester, 
Birmingham. 

“ee Macuines for Fitiinc Borties, J. Haile, 


on. 
12,850. Bacs, B. Bloom, London. 
12,851. ASCERTAINING a Surp’s Position, H. D. Jones, 
London. 
12,852, Gitp1inc Book Epogs, E. C. Lea and R. C. 
azell, London. 
12,853. INstRuMENTS for Drawinc, J. W. Mander, 
mdon. 
12,854. HypravuLic Pressss, O. Philipp, London. 
12,855. InpicaTinc the Destination of Goons, F. 
ssnick, London. 
12,856. LATCH-NEEDLES, J. A. Seyfert, London. 
12,857. Storace Batreriszs, W. E. Winship, London. 
12,858. Boxinc Matcugs, Bryant and May, Limited, 
and E. Thorp, London. 
12,859. Process for Ostarnine Zinc, E. H. Hopkins, 
London. 
12,860. ProvEcTILEs, J. B. Semple, London. 
12,861. Marsig, T. M. Thom, London. 
12,862. OrtHoptics, A. A. Common, London. 
12,863. Means for Usk in CLEANING Lawns, A. Payne, 
London. 
12,864. Trucks for Rartway Piatrorms, J. Taylor, 
London. 
12,865. CLOTH-MILLING Macurnery, J. N. Bromley, 
London. 
12,866. Fiyinc Macuings, H. F. Phillips, London. 
12,867. FLurp-puriFyinc Apparatus, R. G. Brooke, 


mdon. 
12,868. Macuine for Powperinc Ice, L. Murat, 


ndon. 
12,869. WasHINnG Puatss, J. Gries and C. Hartmann, 


ndon. 

12,870. AppaRaTus for CHARGING ELEcTRIC AccuMU- 
LaToRS, Société Lespagnol and Mériguet, London. 

12, pe ——— OsciLLatory Motion, H. H. Young, 


12, $72. On Enarnz, T. J. Simmons, London 

12, (S73. Tonpixs or Rotary Enaings, T. J. rs Wasley, 

on. 

12,874. Game, J. Fliess, London. 

12,875. SEPARATING O1L from Stream, A. E. Krause, 
Londen. 

12,876. PNgumatic CLorHine Renovators, J. 8, Thur- 
man, on. 

. VAPORISING DisInrEectantTs, A. R. von Zarewicz, 

ndon. 

12,878. INCANDESCENT BurneRs, R. Haddan.—(The 
Aktien Gesellschaft fiir Fabrikation von Broncewaaren 
und Zinkguss vormals J. C. Spinn and Sohn, Ger- 
many.) 

12,879. Baskets, J. Y. Johnson._(W. M. and E. J. 
Morris, United States.) 

12,880. PREPARING Resinous Susstances, L. Blumer, 
London. 

12,881. Etectric ResiIsTances and Sarety Fussgs, G. 
H. Fawcus, London. 

12,882, ManuracturE of Drums, E. H. Forwood, 
London. 

12,883. SasH Fastenrne, J. A. Taylor, London. 

12'884. CLEANSING FLOOR Surraces, J. 8. Stewart- 
“Wallace, London. 
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12,885. Weavina TusuLaR Trgs, J. Cryer and J. 
Webster, London. 
12,886. Cuest of Drawers, C. Tuckfield and W. G. de 
F. Garland, East Molesey, Surrey. 
12,887. Cuan Links, J. F. Barker and A. Fitt, 
Ipswich. 
12,888. Ick Makino, W. B. Warner and R. J. Eskrigge, 
icester. 
12,889. oe Apparatus for Cranes, H. Gray, 
mn 
12,890. ‘for Sarss, Ewart and Son, Limited, London. 
12,891. REVERSIBLE TRAM SzEats, D. Williamson, 
anchester. 
12,892. ee ARRANGEMENT, J. Adair, Water- 


re. 
12,898. Hanpi&s for Capiners, T. A. Smith, Birming- 


12,894. Lupricators, J. W. Milligan and J. Clement, 
Birmingham. 
12,895. Gravitation Enoing, A. Cummings and J. 
Randes, Peterborough. 
12,896. Pips Jornts, J. Coulthurst, Manchester. 
12,897. STRENGTHENING Enps of Tugs, J. Holden, 
anchester. 
12,898. Riverina Cycie Betts, J. H. Janson, Stockton- 
on-Tees. 
12,899. Hotpers for Batts of Strine, A. E. Milton, 
irmingham. 


ng! 
12,900. Pressgs, H. Woodhead, jun., Leeds. 
12, 001. FInIsHiInG TEXTILE FAsRIcs, Cc. Wood, Stock- 
Po 





12.908 Sewine Macuine Guivg, J. K. Macdonald.— 
(The Singer Manufacturing Company, United States.) 
12,908. Take-up Device for Sewine Macuines, J. K. 
Macdonald.{The Singer Manufacturing Company, 
United States.) 

12,904. ArracHMENT Houpgr for Sewinc Macurvss, J. 
K. Macdonald.—{The Singer Manufacturing Company, 
United States.) 

12,905. Rurrters for Sewinc Macuines, J. K. Mac- 
donald.—(The Singer Manufacturing Company, United 
States. 

12,906. - ae Device for Sewisc Macutnes, J. K. 
‘Macdonald.—(The Singer Manufacturing Company, 
United States.) 

12,907. Tuck Creasers for Sewinc Macuines, J. K. 

Macdonald.(The Singer Manufacturing Company, 
United States.) 

12,908. Removine Scrap from CHain Livxs, A. G. 
Strathern, Glasgow. 

12,909. Sacemee Luvs of Cuarss, A. G. Strathern, 
Glasgow. 

12,910. Ramway Switch Boxgs, G. Urie and W. 
Gillespie, Glasgow. 

12,911. Propuction “of ToBacco Pirss, T. D. Young, 


12,912. i G. Downes, Manches' 

12,913. TramcaR Brake, J. Grosnhalgh and J. Slack, 
Manchester. 

12,914. Knrre Hanpies, E. Pricstman and F. Thorn- 


hill, Sheffield. 
12, 15. Maxtxa Carson Di-oxwe Gas, J. Aldred, 
Manchester. 
E. Leon, 


12,916. ear a of Tomer Soap, 
Salford. 

12,917. oom 5 L. H. and 8. H. Brierley and J. Pitt, 
Birmin; 


12,918, ee of Fuet, W. Young and S. and 
T. Glover, Peebles, N.B. 

12,919. Bicyctzs Driven by Hanps or Feet, T. F. 
Walsh, Stafford. 

12,920. nated InTERLOCKING Biocks, J. G. Forbes, 
G 


12,921. Tox Pistot, J. H. Johnson, Swindon. 

12,922, Lamp, M. A. Hartmann, Berlin. 

12,923. ROLLER Bgarinos, J. W. Bowley, Manchester. 
12,924. Horse Hoop, W. L. Orpwood, Oxford. 

12,925. SareTy Hook for Bacs and Pursgs, B. Bloom, 


London. 
12,926. foena, M. F. Jones, London. 
12,927. Orncans, G. F. Smith, London. 
12,928. Viotin Bow, A. Diehl, London. 
— —— Motor Car Power, H. M. Salmony, 


12,980. ‘oe G. Shaw, Belfast. 
12,931. Brams and Laces, H. Stommel, Barmen, 


y- 

12,9382. Pourrne-ouT Liquips, W. Schmitt, Barmen, 
Germany. 

12,933. Gas-BoILINGc Stoves, W. Krefft, Barmen, 


Germany. 

12,934. Comprnep Seat and Sranp, H. A. Barnes, 
London. 

12,935. CoupLinc Mecuanism, O. Imray.—(J. Willison, 
Germany.) 

12,936. ConsTRucTING Hanp Cases for Books, J. Geer, 
London. 

12,987. Dritts, B. Winch, London. 

12, i288. Cuanotxo DESTRUCTOR Furnaces, G. Watson, 


12,989. ConTROLLING Fiow of Liquips, H. Marcus, 
London. 
12,940. ComBatine Scabies, P. Bachmann, Cologne, 


Germany. 
12,941. SropPinc or SLOWING-DOWN TRAINS, J. A. Guerin, 


mdon. 
—_— SMOKE-CONSUMING APPARATUS, A. R. Scherding, 
mdon. 
12,943. Fitters, H. Hencke, London. 
12,944. Hgatine Steam, W. G. Hollingworth and W. 
Clowes, London. 
12,945. PROPELLERS and STEERING APPARATUS, V. 
Sjostrom, London. 
12,946. Rartway Crossines, E. M. Rankin, London. 
12,947. TooL-HoLpERs, G. A. Cuccotti and W. K.-L. 
Dickson, London. 
12,948, Rat Fastentnos for Raitways, W. C. Somerville, 
London. 
12,949. Maxine Hottow Rivets or Eyvgeets, T. Remus, 


mdon. 

12,950. Retarnine Hat Rais in Posrrion, J. C. Webb, 
London. 

12,951. Swrrcuss, O. Schwimmer, I. Schén, and M. B. 
Schwimmer, London. 

12,952. Kiins, A. von Elefanty, London. 

12, 058. Brarpisa Macaings, B. Kirsch — A. Pessl, 

12,954. Frxinc Hanpizs to Brooms, A. Woollen, 
London. 

12,955. SusPpENDED Gas Heatino-stove, H. Junkers, 
London. 

12,956. TELEGRAPH TRANSMITTING APPaARATus, P. M. 
Justice.—(The Rowland Telegraphic Company, United 
States.) 

12,957. Maxine Farry Susstances, O. Liebreich, 
London. 

12,958. Swirtcnes, H. H. Lake.—(General Electric Com- 
pany, United States.) 

12,959. Winpinc Taps on Corts of ELECTRICAL APPa- 
Ratus, H. H. Lake.—(General Electric Company, 
United States.) 

12,960. ELecrricat Conpuctors, H. H. Lake.—({General 
Electric Company, United States.) 

12, — MecnuanisM, W. H. Bundy, 
Lon 
12,962. Prorgecrors for Sotzs of Cioas, 8. Turton, 


on. 
12,963. CURTAIN-FASTENING Device, F. A. Vorwerk, 
ndon. 
12,964. PREVENTING REFILLING of Borries, H. Iliff, 
London. 
12,965. MECHANICAL DrawinG ApPLIANcEs, D. A. Low, 


mdon. 
12,966. Conveyors, M. Bradfield and J. M. Kellerman,: 


don. 

12,967. Courtine, W. P. Thompson.—{7. H. Simpson, 
United States.) 

12,968. Betts, J. J. Ridgway, Liverpool. 

12,969. Knurtinc Macuines, A. J. Boult.—(United 
‘Shoe Machinery Company, a a) 

12,970. KNURLING MACHINES, A. Boult.—(United 
‘Shoe Machinery Company, United Sicimn ) 


12,971. Drivine Devices for AUTOMOBILES, M. A. 
Eudelin, London. 

12,972. Boxes, G. Migliardi, London. 

12,973. PHorocrapHic Apparatus, C. A. Mercier, 


London. 

12,974. Securninc Packina Casgs, W. T. Muggli, 
London. 

12,975. Piers, A. A. Kraeuter, London. 
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12,976. Fry Catcuer, A. Creasy, Great Bentley, 


Essex. 
12,977. Perpetuat Motion Macuing, E. J. Coombe, 
Minehead, Somerset. 
12,978. Lamp Guassgs, O. Schott, Jona, Germany. 
12, oo Water-cLosets, J. Shanks, Glasgow. 
. Borries for AERATING Liqurps, 8S. J. Cairns, 


1 eltaa 

12,981. —— and Twistinc Framgs, H. Carter, 
Belfast. 

12,982. Dry Sgat for Street Cars, D. B. Smaill, 
Edin burgh. 

12,983. Bacrous and Tricycizs, G. Wilkins, Erith, 

12,984, AppLyInG Motive Power, R. Paulson, Hove, 
ussex. 

12,985. MeTHop of Propetiine Surps, F. W. Jones, 


London. 
12,986. Borers, G. MacC. Brand, Glasgow. 


12, esr. Roure INDICATORS for TRAMCARS, A. 8, Giles, 
12,988. Boors and Sous, J. Rangeley, Huddersfield 
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12,989. DyErnc Fisrous MaTeriAzs, A. H. Graemiger, 
Manchester. 
— Wee. Guarps for Tramcars, J. Hubbard, 
u 


12,991. Stock or Pats Locks for Doors, P. Mountford, 
Birmingham. 

12,992. Device for Suspenpinc Sxurnes, A. Hynd, 
Glasgow. 

12,993. Macuings for Borriinc, C. Chambers, Bir- 
mingham. 

12,994. Ark Sprinc for Bicycies, &c., H. Egloff, 
London. 

12,995. ConcENTRATION of OREs, A. R. Robertson, 
Glasgow. 

12,996. Printinc, London Colour Printing Company, 
Limited, London. 

12,997. WgaTHER Covers for TRamcaRs, J. Griffiths, 
Manchester. 

12,998. WzaTHER Winvows for Tramcars, J. Griffiths, 
Manchester. 

12,999. WeaTHER Frames for Tramcars, J. Griffiths, 
Manchester. 

13,000. GrivpInc Batts, J. G. Liversidge, sen., and J. 
G. Liversidge, jun., Leeds. 

13,001. TrRamcars, J. A. de Macedo, Leeds. 

13,002. Ourpoor Seat, J. Smith and E. Langton, 
Manchester. 

13,008. Rock-DISINTEGRATING Procsss, A. Gutensohn, 
London. 

13,004. Leap ORE-TREATING PRocrss, A. Gutensohn, 
London. 

13,005. PorTaBLE BurLpinos, W. Calway, Gloucester. 

13,005. Lock Nut, P. E. Lill, London. 


13,007. Gas - cookina) Gritters, H. N. Davis, 
London. 
13,u08. Comprinep Kit-sox, &c., W. W. W. Green, 
London. 
13,009. LETTER - BOXES, F. Marx and E. Merei, 
Londo: 


mdon. 
13,011. Botrex-moutprine Devices, F. A. Wegner, 
London. 
13,012. Cuttivators, T. D. Terry, London. 
13,013. Borris Stoppers, L. Boucay, London. 
13,014. Puppine Moutp, M. Potter, London. 
13,015. Darnine, F. White, London. 
3,016. ATTACHING PLacquETs to EYEGLASSES, 
Laurance, London. 
13,017. Apvustinc CHarR Heap-rests, C. Medcalf, 
London. 
13,018. ATTACHING TRAILERS to Cycizs, W. F. French, 
London. 
13,019. Tuy, G. Webb, London. 
13,020. Dampinc GumMmEp Surraces, J. M. Herring, 
London. 
13,021. Motor AcTUATED by WaTER, T. A. Crossgrove, 
London. 
13,022. Stream GENERATORS, A. Hughes, Londun. 
13,023. Coatinc MretaL-casTinc MouLps, H. Stanning, 
London. 
13,024. LiQUID-DELIVERING AppakaTvs, A. B. Jackson, 


L. 


mdon. 

13,025. Makinc ALUMINIUM, P. Jensen.—(W. Riibel, 
Germany.) 

13,026. Repucinc the Quantity of Ligquip to be 
EvaporaTED, V. F. Feeny.—({The Abiriirme Krayt- 
maschinen-Gesellschayt ia. b. H., Germany.) 

13,027. VEGETABLE Propucts, W. M. Williams and F. 
Hutchins, London. 

13,028. IRonING MacHINE TaBLE, T. and C. W. Hall, 
London. 

13,029. Metatitic Banp for CLosinc Trys, F. Ginet, 


Liverpoo! 
13,030. Fug. Recutator for Borers, P. G. A. Peugeot, 


ndon. 

13,031. HypravLic Arm Compressors, C. H. Taylor, 
London. 

13,032. CakR1aGE Huss, W. Hillman, London. 

13,033. ANTI-FRICTION BEARINGs, W. Hillman, London. 

13,034. Santrary ToweE.s, T. Barclay, sen., and T. 
Barclay, jun., London. 

13,035. Steam GENERATORS, T. H. Bethell and D. J. 
Smith, London. 

13,036. VaporisERs, T. H. Bethell and D. J. Smith, 
London. 

13,037. CoIN-FREED ExLectriciry Macuing, J. Jofeh, 

ndon. 

13,038. Suction Pumps, R. J. Brooks, Belfast. 

13,039. PREVENTING WETTING of CLotHInc, H. Cox 
London. 

13,040. Lusricatinc Devices, H. H. Lake.—{ Vereinigte 
Maschinenfabrik Augsburg und Maschinenbaugesell- 
schaft Niirnbery A.-G., Germany.) 

13,041. Divipinc and Mgasvurinc Macuing, H. D. 
Wilson, London. 

13,042. Pumps, H. H. Lake.—(Vereinigte Maschinen- 
Sabrik Augsburg und Maschinenbaugesellschast Nirn- 
bery A.-G., Germany.) 

13,043, CENTRIFUGAL GoveRNoRs, A. 8. F. Robinson, 


13,044. PRosEcTILEs and Accgssorizs, E. R. Calthrop, 
London. 
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13,045, Frre-cuarps, A. Bunch, Birmingham. ~ - 

13,046. Automatic DeLivery Apparatus, E, R. S. 
Bartlett and W. Sealey, Birmingham. 

13,047. Vapour BaTus, W. Waddington and W._Wain- 
house, York. 4. 
13,048. PROPULSION of SuIps, G. Gibson and J. Byrne, : 

London. . 

13,049. Propszzers, T. Sheppardson and D. MeNeil, ' 

West Hartlepool. 

13,050. Cuarrs, W. 8S. McLennan, Glasgow. 

13,051. Mup-cuarps for Motor Vgsic.es, E. Carver, 
Coventry. 

13,052. Sprinc Fasteners, C. A. Pfenning, Man- 
chester. 

13,053. Boot Brosx Casg, F. G. Smith, Windsor. 

13,054. Feepinc Paper to Printinc Macuives, J. 
Bennett and R. Tottey, Stafford. 

= Gas Enorngs, A. Rollason, Long Eaton, Derby- 
shire. 

13,056. DistriputinG Iczk Cream, A. A. Wade, Leeds. 

13,057. Cooxtusc Ranogs, A. and W. R. Neil, and 
Fietcher, Russell and Co., Limited, Manchester. 

13,058. Gas Cooxinc Ranogs, A. and W. R. Neil, 
and Fletcher, Russell and Co., Limited, Manchester. 

13,059. Cooxinc Ranogs, A. and W. R. Neil, and 
Fletcher, Russell and Co., Limited, Manchester. 

13,060. Dopeizs of Looms for Weavine, J. Ward, 
Halifax. 

13,061. PaotocRaPHic OpJEcTivEs, P. Rudolph, Jena, 
Germany. 

13,062. Extension TABLES, D. Pogson, Manchester. 

13,063. Metat Stamprnac Macuiygs, C. C. Black, 
Glasgow. 

13,064, ELectric Fire ALarRM, R. W. Cookeand J. Scott, 
Newcastle-upon-Tyne. 

13,065. PROPELLING MecHaANisM of ToRPEDOES, F. W. 
Dodd, Weymouth. : 

13,066. Potro Stick, W. J. Hunt-Grubbe, Isle of 
Wight. 

13,067. PHonocrapus, W. E. Heys.—(La Compagnie 
Généraledes Phonographes, Cinématographes etAppareils 
de Précision, France.) 

13,068. The ‘‘ QUEEN ” 
London. 

13,069. Mirror PxHotocrapHic Guasses, A. Quarter- 
man, London, 

13,070. AvcER Gurpgs, 8. R. Dummer, jun., New York 


City. 
13,07i. Hox, E. O. Adcock, Norwich. 
13,072. PortTaBLe NicHtT ComMODEs, 


WristLer, 8S. Markiewicz, 


G. Clark, 


London. 

13,073. Rirces and SmaLt Aras, J. B. Thorneycroft, 
Glasgow. 

13,074. Exvecrric Heatinc Apparatus, F. Tomlin, 
London. 

13,075. Cnucks, F. A. Errington, London. 

13,076. Foxe. Economiser, M. J. Darg, Croydon, 


13,077. 
London. 

13,078. SanD DistRIBUTING MACHINE, N. F. Galafre, 
London. 

13,079. Compounps of PxHospHoRUs and SvuLPHUR, 
E. W. Wheelwright and R, Threlfall, London. 

13,080. UmBretua Carryine Device, M. G. Jolley, 


Exastic TirEs of WHEELS, J. A. Mays, 


London, 
13,081. Pneumatic Trre Protector, I. Clifford, 
London. 

18,082. ExtectricaLt Switcn, M. Railing and J. H. 


Collings, London. 

13,083. Movement for Screens, &c., C. Ehrhard, 
London. 

13,084. Frxina Mespicm for Dentists, A. Masur, 
London. 

13,085. Pumprnc Enoings, H. E. Newton.—(H. B. 


Worthington, United States.) 

18,086. Gas Arc Lamps, J. K. Russell and W. F. Clausen, 
London. 

13,087. VALVE Apparatus, P. F. Oddic, London. 

13,088. ELectric Arc Lamps, R. Hopfelt, London. 

13,089. ATomiseRs, A. M. Clark.—( If hitall Tatum Com- 
pany, United States.) 

13,090. FootsaLt Boots, A. R. L. Smith, H. and J. 
Manfield, and C. L. Braillard, London. 

13,091. Rorary Motors, W. L. Wise.—(W. P. Church- 
ward, Italy.) 

18,092. TypE-sETTING Macainges, H. B. Bartlett, 
London. 

13,093. TRANSFER PicrurgEs, R. Krayn, London. 

13,094, WaTeR Levet InpicaTor, F. Paul, Liverpool. 

13,095. Curr Fastengr, H. French, London. 

13,096. Monry Boxgs, J. Kahn and W. Stranders, 
London. 

13,097. Batu Mitts, C. G. Redfern.—(Commercienrath 
Gotthard Sachsenberg, Germany ) 

13,098. BicycLe Brakes and Coasters, 8. King, 
London. 

13,009. FLUsHING CisTERNS, T. Smith and J. W. Molden, 
London. 

13,100. Mustcat InstRUMENT Devices, H. E. Sharps, 
London. 

13,101. Pygumatic Hoists, R. W. James.—({ The Pedrick 
and Ayer Company, United States.) 

13,102. Razors, W. Schuch and H. D. Schutte, 
London. 

13,103. AuToMATIC SPRINKLERS, W. Morgan, London. 

13,104. ComBuUSTIBLE VapourRs, J. Imbert and A. Morel, 
London. 

13,105. Car Trucks, J. Timms, London. 

13,106. Carn Trucks, J. Timms, London. 

13,107. Door Ciosers, H. J. Haddan.—(C. Seikat, 
Germany.) 

13,108. DgTacHaBLE Toot Hotpgers, 8S. 8S. Swan, 
London. 

13,109 Biocxsfor AxLEs, J. H. Monbeigand P. Forrans, 
London. 

13,110. Lusricators, E. Allen and G. W. Carver, 
London. 

13,111. Expiosives, J. M. Az, London. 

13,112. EnpLtess Strips of Srrinc, R. Kron, jun., 
London. 

13,113. Apparatus for Heatine Liquips, H. Junkers, 
London. 

13,114. Furnacgs, C. Leistner, London. 

13,115. Wrretess TeLecrapHy, J. H. Thomson, 
London. 

13,116. Evaporator, V. F. Feeny.—({The <Abwiirme- 
Krajtmaschinen-Gesellschast », b. H., Germany.) 

13,117. Boot-FINISHING Mac:.-..e8, H. G. Waghorn, 
London. 

13,118. Starnyinc of Truser, M. Griinhut, London. 

13,119. ELectricaL Trstinc Apparatus, D. Perret, 
London. 

13,120. Compressine Coat, F. and F. Méguin and Co., 
Actien-Gesellschaft, London. 

13,121. Bugacntnc Tureap, A. J. Boult.—(A. Vogel- 
sang, Germany.) 

13,122. Typz Mou.ps, H. M. Duncan and F. H. Pier- 
pont, London. 

13,123. Printine Pressxs, H. W. Morgan, London. 

13,124. Cranks, W. S. Boult, London. 

13,125. G Loves, E. D. Raymond, Stoke-under-Ham, 
Somerset. 
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13,126. Rotary Enornes, H. H. Hodgson, Leeds. 

13,127. Stoppers for Borris, A. W. Mackenzic, Edin- 
burgh. 

13,128. Dust ExcLtupger for Doors, C. J. Connock, 
Eastleigh, Hants. 

13,129. DisPLAYING ILLUMINATED DesicGns, T. Redman, 
Keighley. 

13,130. Device for Hzatinc CuHarcoa., J. W. Hall, 
Keighley. 

13,131. Licut Provectinc Apparatus, J. A. and W. 
T. Purves, Edinburgh. 

13,132. Hooxs for Fastenrnc Lapigs’ CLoTHine, M. 
E. Fulton, Glasgow. 

13,133. Fountain Pens, G. W. Perks and F. C. Thacker, 

Birmingham. 

13,134. TYPE-wRITING Macuting, H. B. Stocks and F. 

Foster, Manchester. 

13,135. KS, F. Smith, Birmingham. 

13,136. Fastenines for Lavatorigs, A. Illidge, Bre- 

~ wood, Stafford. 

13,137. SPEED-RECORDING Apparatus, A. 8. Giles, 

Halifax. 

13,138. PLant Ports, F. James, Manchester. 

13,139. Music Stoots, W. 8. McLennan, Glasgow. 


| 13,140. PLantine Potatogs, J. Boardmann, Rainford, 


near St. Helens. 

13,141. SrReET Rattway Pornts, A. H. Gibbings, 
Live A 

13,142. Propuction of Biack CoLourRING MATTER, 
A. Ashworth, Bury, Lancs. 

13,143. Purr VALve, G. Park, Glasgow. 

13,144. INCANDESCENT Lamps, J. and G. Keith, 
Glasgow. 


Menzies, Leith. 
13,146. Compinep Batu and Lavatory Basin, M. J. 
Adams, Leeds. 


Bolton. 
13,148. Fountain Pens, A. and L. Myers and F. R. 
Baker, Birmingham. 
13,149. ACETYLENE Gas GENERATORS, R. Cumming, 
Glasgow. 
13,150, STARTING CRYSTALLISATION in THERMOPHONES, 
F. Heiliger, Liverpool. 
13,151. Cuippinc Toots, H. McClenahan, Liverpool. 
13,152. Drytne Ostricu FeaTuers, J. Bowie, Glasgow. 
13,153. Manuracture of Cycie Sapp.iss, E. Lycett, 
Birmingham. 
13,154, ELECTRO-MAGNETIC ANNUNCIATORS, H. Oppen- 
heimer.—{Actien-Gesellschaft Mix and Genest, Ger- 
many.) 
13,155. TRANSMITTING SicHt by MaGyetic Putszs, C. 
J. Pepper, London. . 
13,156. Removinc Roap Sweeprines, W. W. Foster, 
London. 
13,157. Looms, A. G. Brookes.—(Northrop Loom Com- 
pany, United States.) 
13,158. Depositinc Fumes from Orgs, W. W. Fyfe, 


ndon. 
13,159. Drivinc Mecuanism, G. T. Hyde.—(A. N. 
Benjamin, United States.) 
13,160. Fasteners for PortmManteaus, L. Meyer, 
ndon. 
13,161. Reversinc Gear, W. Radford and E. Gifford, 
London. 
13,162. TroweL Hog, J. L. H. Johnstone, Bradford-on- 
Avon. 
13,163. PuncTtuRg-Pproor Tire, G. H. Hastings, 
ndaon. 
13,164. Licutincof Trains, H. Leitner and R. N. Lucas, 


mdon. 
13,165. PREPARATION of SiccaTIvE O1Ls, W. B, Cowell, 





Surrey. 





ndon. 
13,166. SPINNING Fipres, J. Dyson and G. A. Burnett, 
Londo’ 





13,167. Means for AgRatinc Berr, E. C. Harvey, 


mdon. 

13,168. Pepa Crank for VsiocirpepEes, T. Bass, 

mdon. 

13,169. Pyeumatic Hammers, The International Pneu- 
matic Tool Company, Limited, and T. Bergstrom, 
London. : 

13,170. Trottey Wire Support, E. and E. Hill, jun., 
London. : 

13,171. TROLLEY Wire Support, E. and E, Hill, jun., 
London. 

13,172. PLayinc Musica InstruMENTs, H. H. Lake.— 
(The .Eolian Company, United States.) 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





688,719. Bott Ancuor, J. H. Cook, New York, N. Y. 
—Filed October 29th, 1901. 

Claim.—A bolt anchor comprising two similar shields 
of substantially semicylindrical form, said shields 
being provided with ribs and with aligning lugs and 
grooves, said shields being formed with a threaded 
bolt hole shallower at the rear of the shields than at 





the head of the same, said bolt hole being symmetri- 
cally p’aced in the head of the shields and being un- 
symmetrically placed in the rear of the shields to form 
oppositely projecting gripping wings when a bolt is 
inserted into the said bolt hole. 
688.751. Rowtinc MILL, J. Stevenson, Jr., Sharon, 
Pa,—Filed June Sth, 1901. 

Claim.—(1) A rolling mill comprising a reversing 
universal mill having sets o vertical rolls on both 
sides of the horizontal rolls and a set of plain-faced 


(688,751). 






two-high rolls arranged to receive the metal therefrom, 
and in line with said universal mill, substantially as 
described. (2) A rolling mill comprising a reversing 
universal mill, having setsof vertical rolls on both sides 
of the horizontal rolls and two lines of plain-faced two- 
high rolls arranged to receive the metal therefrom, one 
of said lines being arranged in tandem with the 
universal mill, substantially as described. 
688,766. Too. ror CENTERING DRILLs, L. Williams, 
Johustown, Pa,—Filed September 7th, 1901. 
Claim.—(1) A marking tool for laying out points on 
a circle as described, consisting essentially of acenter- 
ing point, and a centre punch supported on an arm in 
adjustable relation to said centering point. (2) The 


| 






PLL 





tool described, consisting essentially of a centering 
point carried by a bar, and a spring-supported centre 
punch carried by a handle and in adjustable relation 
to said point. (3) In a tool as described, the punch 
having a head, a socket removably secured to the body 
of the punch, and a swivelled handle inte a 
rigid arm on the socket, and a bar provided witha 
centering point held to said arm by a clamping pivot, 
all combined. 


688,773. Feep Recutator ror Borers, W. H. 
Edmondson, Worcester, Mass.—Filed March 26th, 
1900. 


Claim.—The combination of a boiler and a feed 
regulator, comprising a casing 10 having a controlling 
chamber extendivg into the boiler space, and having 
a contracted connection therewith, a piston 14 movable 
into the controlling chamber, and carrying a feed 
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valve 15, and a larger piston 18 carrying a waste valve 
19, boiler pressure being admitted to the outer end of 
the casing to act directly on the piston 18, whereby it 
normally requires more pressure to open the waste 
valve than the feed valve, and whereby the presence 
of liquid in the controlling chamber will prevent the 
pressure of a pulsating = opening the feed 
valve, substantially as descri 


689,012. THRrEsHING Macuing, J. Lindner, Waconia, 
Minn.—Filed April 2nd, 1901. 
Claim. — (1) The combination of a threshing 
mechanism, an endless travelling carrier ba reed 
flexible endless elements, pulleys on which they 
operate and cross slats connecting said flexible 
endless elements, a straw ejector disposed within 
said carrier, above the lower lead thereof, and 
means operated by said carrier, to throw the ‘straw, 
from said lower lead of said carrier on to said straw 


ejector, substantially as described. (2) In combina- 


described, a straw-ejecting worm disposed within said 
carrier above the lower lead thereof and beaters to 
throw the straw from the lower lead of said carrier 
on to said straw-ejecting worm, substantially as 
described. (8) An endless travelling straw carrier of 











the class described, comprising a plurality of carrier 
ropes spaced apart, couplings connecting the ends of 
said respective carrier ropes, each of said couplings 
comprising a pair of sections adjustably secured on 
the ends of one of said ropes and flexibly connected 
together, cross slats connecting said carricr ropes, 
supporting shafts and pulleys on said shafts, and 
having peripheral grooves engaged by said carrier ropes, 
substentially as described. 

689,187. Stream Roap Roxugr, C. L. Heisler, Brie, 

Pa.—Filed November 20th, 1899. 

Claim.—(1) In a road roller, the combination of a 
frame, comprising two main side pieces arranged in 
the form of a gooseneck at the front end, and having 
the extended rear plates, a connection 21 for the rear 
end of the sides of the frame, the front and rear rollers 
supporting the frame, a water tank arranged in the 
gooseneck and comprising a part of the frame within 
its walls, an engine arran; on the cross-piece 21, a 
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gearing connected in said engine with the rear roll, 
and an upright boiler arranged between the side 
pieces and between the rolls. (2) Ina road roller, the 
combination with a frame, a front roller arranged to 
swing on said frame, a beam 7 pivoted on said frame, 
links for transmitting the motion of the beam to the 
roller, a cylinder, an upright boiler suspended in said 
frame immediately to the rear of said m, a piston 
arranged to operate in said cylinder, connections 
between said piston and said m, and a valve 
device for controlling said piston. 


689,239. Boiter, J. P. Sneddon, Burberton, Ohio.— 
Filed April 12th, 1901. 

Claim.—(1) In a boiler having inner and outer water 
tubes communicating respectively with a downtake 
and an uptake compartment or passage, an outlet 
communicating with the lower end of one of said 
compartments or passages, and means for closing 
the upper end of the same compartment or pas- 
sage. (2) In a boiler having inner and outer water 





tubes communicating respectively with a downtake 
and an uptake com ment, an outlet communcia’ 
with the lower end of the uptake compartment, an 
means for oe upper end of said compartment. 
(3) In a boiler having inner and outer water tubes 
communicating respectively with a downtake and an 
uptake compartment or passage, an outlet communi- 
cating with the lower end of the uptake compartment, 
and a plug for closing the upper end of said compart- 








tion with an endless travelling carrier of the class 


ment or passage. 
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ELECTRICITY AND LEGISLATION. 
No, III.* 

In our second article on June 13th we dealt with the 
municipal side of the question as set forth in the evidence 
of Alderman Ivey and Alderman Pearson. We now 
return to the opinions and facts supplied by the electrical 
engineers. 

Mr. Perey Sellon, chairman of the Electrical Trade 
Section of the London Chamber of Commerce, while 
willing to admit that legislation has been adverse to the 
progress of electrical engineering in this country, appears 
to hold that this adverse legislation was in a measure 
inevitable, and that it was out of the power of any body 
of men to prevent it. It arose in the conditions prevail- 
ing. The growth of the factory system, and the increasing 
burthen of legislative detail which Parliament was called 
upon to bear, led to a policy of decentralisation, which 
first found expression in the Municipal Corporations Act 
of 1834. By degrees, water supply, gas, tramways, 
markets, &c., have been municipalised. 

When, therefore, practical possibilities in the way of electric 
lighting and power appeared upon the scene through the almost 
simultaneous commercial development of the dynamo machine and 
are and incandescent light, at the end of the seventies, the public 
mind was ripe for treating them on the approved lines of collectiv- 
ism ; and in framing the Electric Lighting Act, 1882, the Legis- 
lature was guided by a prominent advocate of this policy, namely, 
Mr. Joseph Chamberlain, then President of the Board of Trade. 
When electric traction made its appearance a few years later it 
found itself subject to the same influence in the shape of the 
Tramways Act of 1870. 

Mr. Sellon went on to say that a great mistake was 
made in applying the principle of municipilisation to an 
undeveloped industry. Corporations are not adapted to 
the work of developing inventions, and the industry has 
suffered in consequence. 

Broadly speaking, two results have flowed from the policy of 
giving local authorities the prior right to undertake electricity 
supply within their areas, namely :— 

(a) Numerous local authorities have used their power either to 
block or to hang up the introduction of electricity supply within 
their boundaries. Of some three hundred Provisional Orders 
granted to local authorities, only about one-third have been put 
into force, 

(6) Where, on the other hand, local authorities have been willing 
to consent to the introduction of electricity supply by private 
capital, the conditions imposed by electrical legislation have 
afforded insufficient inducement to investors to find capital for such 
enterprises. 

The backwardness of electricity supply and traction undertak- 
ings has in turn reacted upon the electrical manufacturing industry 
in Great Britain, with the result that British manufacturers are 
largely unable to meet either the requirements of the home or of 
foreign markets, 

Mr. Sellon holds that the Institution of Electrical Engi- 
neers is to blame because it has ignored the commercial 
and industrial progress of electricity, and he suggests 
that the Institution should frankly recognise its position 
and take steps (1) to create an organisation from its own 
body, and representatives of Chambers of Commerce and 
other influential bodies and persons, for the purpose of 
safeguarding the welfare of the industry; (2) make 
representations to the Government, either directly or 
through the State departments concerned, that (a) such 
organisation should receive recognition and a locus in 
questions of electrical legislation and regulations; (b) 
amendment of existing legislation, particularly that 
relating to electric traction, is urgently necessary ; (c) the 
future relations of local authorities towards electrical 
enterprise should be defined by Parliament. 

Mr. Campbell Swinton was the next witness examined. 
Speaking of legislation, he made use of words almost 
identical with those which we also have used some time 
since. We have said that all legislation has been in its 
nature prohibitive. The manufacturer is continually told 
that he must not do such and such things. Mr. Swinton 
points out that legislation has always been “ restrictive, 
never enabling.” The prime error has been the giving to 
municipal authorities a priority over private enterprise. 
Municipalities must not speculate with the ratepayers’ 
money; consequently they cannot embark upon new 
enterprises until others have shown that these enter- 
prises are non-speculative. In other words, municipali- 
ties cannot take risks that may legitimately be taken by 
private enterprise. The priority given to municipalities 
has therefore .inevitably led to a much slower rate of 
progress in electrical application than would have resulted 
had private enterprise had free scope. This had reacted 
upon electrical manufacturing, with the result that our 
electrical manufactories are on a smaller scale, and have 
not had the chance of obtaining either as much employ- 
ment for capital or as much experience as our foreign 
competitors. Here we have the keynote of Mr. Swinton’s 
evidence. After going into details in support of his con- 
tention, he went on to say that the remedy for the 
existing state of affairs is, in his opinion, persistent and 
organised agitation. Among matters to be dealt with he 
suggests:—(a) The constitution of a special Standing 
Committee of the Institution, whom the Board of Trade 
should be bound to consult upon all matters affectin 
the electrical industry ; (6) the constitution of a speci 
electrical department of the Board of Trade, with a sufti- 
cient number of officials chosen for their knowledge of 
the subject to deal with electrical matters on broad and 
comprehensive lines; (c) an alteration, to be both pro- 
spective and retrospective, in the purchase clause of the 
Electric Lighting and Tramway Acts whereby companies 
whose undertakings are purchased by local authorities 
should be safeguarded against loss of capital; (d) changes 
in parliamentary procedure whereby the great cost of 
obtaining parliamentary powers shall be reduced, and 
whereby the direct pecuniary incentives that at present 
are a temptation to the officials of local authorities to 
oppose all private Bills that affect their district shall be 
removed; (e) modification of the veto of local authorities, 
and in the case of tramways, of frontagers, and the 
removal of legislative restriction upon electrical enter- 
prise generally. 
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The questions put to Mr. Swinton, mainly by Mr. 
Mordey, were directed to obtain information concerning 
the commercial position of the manufacturing electricians 
of the United States and of Germany. The general 
drift of the replies was that trade had been carried on at 
a considerable loss in the United States and in Ger- 
many. The questions put to the witnesses were intended 
to elicit an expression of opinion on two points: Was the 
lavish expenditure that took place in a sense justifiable, 
because although it was far from being directly remunera- 
tive, it promoted the development of an industry certain 
to be ultimately remunerative ; and, secondly, that, after 
all, English manufacturers were justified in proceeding 
with caution, because they thereby escaped loss. His 
reply to the first question was in the main affirmative. 
His reply to the second was qualified. He held that 
the circumstances should never have arisen which 
rendered caution necessary. If private enterprise had 
been given free play, as it had in other countries, then 
electrical engineering would have been as fully developed 
in Great Britain as in any other part of the world. It 
will be seen that the first question raisesa very important 
issue. Germany, for example, has spent far more 
money than she could spare in developing certain in- 
dustries, notably the machine tool trade and electric 
lighting and power. The result has, for the time being, 
been disastrous. Forced sales of all manner of products 
have taken place; yet the transaction, taken as a whole, 
has no doubt developed machinery to a surprising extent, 
and in the end the country may be very much better off 
than it would have been if no speculation had taken place. 
On the one hand, we have had Great Britain moving with 
great caution, very slowly, fearing a fall; on the other 
hand, we have a nation borne on a hurricane of energy, 
stumbling, falling, beaten, and yet reaching the goal long 
before a plodding competitor. The critic may censure 
Great Britain, but he must not forget how heavy has been 
the price paid in Germany in achieving a supremacy 
which cannot last. To use words we once heard uttered 
by an eminent American speaker, “ England may be slow, 
but she is dreadful sure.” Yet we must bear always in 
mind that, while the national policy remains as itis, it is 
out of the question to expect electrical science or industry 
to advance with the rapidity attending its progress in 
countries where men are‘not less able and enjoy far more 
freedom than electrical engineers in this country. 

Dr. Spence Watson’s evidence followed ‘that of Mr. 
Swinton. He advanced three specific points as follows :— 
First, that the entrusting of large electrical undertakings 
to municipal bodies is by no means always attended with 
benefit to the public; secondly, that requiring the con- 
sents of local authorities in relation to special Acts for 
tramways as a condition precedent to such Acts being 
considered on their merits has in some cases an unfair 
tendency, and is prejudicial to the public interests ; 
thirdly, that the powers given to local authorities of 
interference in electrical matters can be exercised to the 
prejudice of the manufacturing interests of the country, 
and therefore of all classes alike, but especially of the 
working classes. He illustrated these propositions by 
the story of the Newcastle-on-Tyne and the Gateshead 
tramways, and this story is so interesting that we con- 
clude this article by reproducing it in full. 


The first point is the entrusting of large electrical undertakings 
to municipal bodies, which, I say, is by no means always attended 
with benefit tothe public. I illustrate that by the history of the 
Newcastle trams. e have had a good deal of experience lately 
of the trams in Newcastle undertaken by the Newcastle Corpora- 
tion, and the trams made across the river at Gateshead by the 
Gateshead and District Tramways Company. They have both 
been going on at the same time. I do not wish to go into any 
statement as to the time taken up in the construction of these 
lines, because there are so many things which enter into that 
question. But, as to actual costs, the first estimate for the cost of 
the Corporation trams in Newcastle—404 miles actual, 20} route 
miles, of which up to the present they have constructed four- 
fifths—was £400,000. They have cost up to the present time 
nearly a million; but it is difficult to say precisely where the 
excess arises, because the special generating station built by the 
Corporation has cost a very large amount, and there are two 
different statements authoritatively made, one as to the extra cost 
of the lines and electrical equipment, and another as to that of 
the generating station. We may take into consideration the 
generating station first. The Corporation generating station, and 
that which the Newcastle-upon-Tyne Electric Supply Company 
have been building at Wallsend, were begun both about the same 
time. Both had to contend with similar difficulties, including a 
great strike in the building trade. The Wallsend generating station 
was built in less than twelve months, and has since then been so 
extended that it already contains double the power of the New- 
castle station ; while that of the Newcastle Corporation has taken 
two years to build, and is only just open. Passing to the track, 
the only absolute figure I can get as to the cost per mile of the 
lines of single track of the Newcastle Corporation is their estimate 
for certain great extensions which they are ag or. at the pre- 
sent time in the surrounding country. They obtained powers in 
1899 to make trams in Newcastle, and about half of those trams 
have now been open for a week or ten days. They are a 
now to go into the surrounding country and spend some £400,000 
in new tramé outside their district. They make an actual estimate 
that the single track, including electrical equipment, is to cost 
£12,800 a mile. The Gateshead Company’s trams, including 
electrical equipment, have cost about £7000 a mile, and the Tyne- 
side Company’s trams, which are now let and about to be begun, 
will be under £7000 a mile. My point here is, that at all events 
in the first cost it by no means necessarily follows that a municipal 
body can get better results than a company. Really what I 
believe to be the case, and what I point out in the proof of my 
evidence here, is that, although no doubt they do them very sub- 
stantially, the fact that the city funds are behind them must 
always have a tendency to make the municipal authorities a little 
more—if I may use the term—reckless in their work than is the 
case with a private company, where there is a body of shareholders 
to be directly praia with. The second point in my proof is 
upon the consents of local authorities being required in relation 
to special Acts for tramways as a condition precedent to such 
Acts being considered on their merits, and I say that that has an 
unfair tendency, and is prejudicial to the public interests. If we 
take the Tyneside Tramways Bill of this last session, which is now 
an Act, there were altogether nine authorities to get consents 
from, and five of these were Urban District Councils, Out of 
these authorities eight consented, four of them being District 
Councils. The fifth of these, the Urban District Council 
of Walker, also gave a consent; but the Newcastle Corporation, 
which is a large landowner in Walker, and which had no Bill 
before Parliament, persuaded the Walker Urban District Council 
to withdraw its consent, the Corporation undertaking to go this 








coming session for an Act of Parliament to make the lines in 
Walker which would have been made by the Tramway Company, 
and also to widen a certain road. The effect of that was that the 
branches of the Tyneside Tramways, which would have best 
accommodated the Walker manufactories, had to be struck out. 
There was not a two-thirds consent unless that was struck out, 
and the consequence was that the manufacturers, who were 
extremely desirous to have the tramways, are in this position, that 
they must wait a year longer at all events, because they have to 
wait for the next session of Parliament to get their tramways. 
‘They were almost unanimously in favour of the Tyneside scheme ; 
but in the Walker Urban District Council they have no voice, 
although they pay nearly half the entire rates. The scheme 
would have given them the earlier tramways, and now they have 
to wait, with the possibility that, as the Newcastle Corporation is 
going for a general raid into the county of Northumberland next 
year, the ratepayers may throw out the scheme, and then they 
wil] have to wait still longer, which is rather a serious ‘ition. 
In all cases the present Standing Orders enable local authorities, 
even whilst admitting that the proposed tramways are desirable in 
the public interest, to insist upon burdensome conditions being 
agreed to before they will give their consent; and they use this 
power mercilessly, and there is no appeal. This pos checks 
tramway enterprise, and it is thus inimical to the public interests. 
The third point I mention in my proof is with regard to the 
powers given to local authorities to interfere in electrical matters, 
which I say can be exercised to the prejudice of the manufacturing 
interests of the country. The whole history of the position of 
the Supply Company in Newcastle with regard to the Corporation 
of Newcastle amply proves this. These are facts which have 
absolutely come under my own knowledge, and I have carefully 
put them into my evidence. I do not try to push it further than 
that. There may be Corporations which act quite differently, for 
my knowledge as to that is limited; but these dangers do 
exist, and occasion very great difficulties. A large generating 
station is built by a company at Wallsend, which at the 
present time is supplying in Wallsend 993 kilowatts, and in 
Newcastle 421 kilowatts. That station, which was opened 
by Lord Kelvin in May last, has been supplying the manu- 
facturers to the east of Wallsend, which is now a borough 
on the Tyne. It would have been supplying the manufac- 
turers to the west of Wallsend if it had not been for the 
interference of the Newcastle Corporation. I do not want to 
go into technical matters if I can possibly avoid it, because you are 
more familiar with them and I might make a mistake, but gener- 
ally I might explain the position in this way. We began in New- 
castle in the year 1890 with the alternate-current system. Then 
it became necessary to change to the direct-current system in con- 
junction with the alternate three-phase system, and we accordingly 
built a new large generating station out of Newcastle, at Wallsend. 
We have also at Wallsend fourteen acres of ground on the river for 
a yet larger generating station. There is a great demand for 
electric energy, and it is developing every day among our manu- 
facturers. We were in this position, that we must move out of 
Newcastle, because the Corporation constantly brought us up before 
the magistrates for nuisances arising from our condensing plant or 
our smoke, so that practically at their request we determined to 
move down to Wallsend. When we did this and began to lay our 
through mains there came troubles. At first there were great 
difficulties to get the authority to permit our transmission mains 
to pass through, and then they entirely stopped our making man- 
holes. We had to appeal to the Board of Trade, and the Corpora- 
tion consulted experts upon our whole system, and took up the 
ground that we had no right whatever to have more than one mode 
of supply, that we must not introduce the direct-current system 
or the three-phase alternating-currentsystem. They made agreat 
many objections to the Board of Trade, and when we were getting 
ready for the load of this winter, as early as January last, the Cor- 
poration began to stop the work, refusing consent to its proceed- 
ing whilst their objections were pending, and from January to 
July the work was constantly checked by them, and from the 
middle of June until August 20th they stopped the work entirely. 
We appealed to the Board of Trade, and ultimately we had a meet- 
ing at the Board of Trade and put the case to them in this way: 
The Department at the present time is supposed to see whether a 
work is conducted with safety to the public ; the Corporation have 
perfect right to see that in their streets we do what is right and 
fair, but as to our system we entirely decline to allow them to have 
any say in the matter, that being our business and in no way theirs. 
‘They had cut down our purchase period from forty-two to thirty- 
une years before they would let us have a Provisional Order at all. 
They can buy us out now in twenty-one years, and if they wish to 
dictate how we are to do our business we cannot carry on at all. 
Phey would and do keep us back in matters about which they know 
nothing. The Board of Trade said that was a proper point of 
view, and they allowed us to go forward, but in the meantime the 
manufacturers had been kept waiting for current. We could not 
complete our work. We have even now to grapple with this 
winter's load, a difficult task, and we have not overtaken the ground 
we have lost. This is an example of how the powers given to local 
authorities can be exercised with very great prejudice to the public. 
I may add that we have made our manholes and are going on to 
some extent, and now they forbid us to drain the manholes. Itisan 
unreasonable objection. There is probably not one of their officials 
who would say that it could be upheld. But we may have to come to 
the Board of Trade to determine the point. Again, we sent in 
our plans for certain streets through which we wished to put our 
mains, and we never heard from the Corporation until the last day 
of the month, the very longest time which they had for objection, 
and then they said they required further plans. So that in every 
case, if a Corporation wishes, it can delay electrical work to an 
extent which I think is often scarcely realised. 








STRUCTURAL COSTS. 
By A MANUFACTURER. 
No. III.* 


In the particular girders under discussion 10s. per ton 
could have readily been saved by a stricter attention to 
the preceding condition. But the saving in money is the 
least part. The time of twenty quoted weeks could have 
been shortened by more than half. Such girders as these 
do not take long to make when once the material is in 
the yard. In an average yard, working at its usual rate, 
one span per fortnight would be made without effort. 
But when the main angles, perhaps, arrive first, followed 
at longer or shorter intervals by the flange plates, bars, 
tees, &c., and one section does not come for weeks, the 
manufacturer’s hands are tied. To commence work 
until all the material is ready is very much disliked, 
because of the increased expense in taking up and putting 
down, and also of the delay to other work caused by such 
efforts. Consequently an outside covering period, as a 
protection to the penalty clause, is usually quoted, and 
the manufacturer gets much abuse because the foreigner 
can supply work at a much quicker rate and at a much 
lower price. 

It will also be remembered that the struts and ties of 
these main girders have to fit into the roots of their main 
angles. Abstractly considered, this appears a laudable 
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proviso, or, at least, one that can do no harm and may 
conduce to a better girder. No doubt this is the spirit in 
which the condition was drafted. It was considered that a 
much neater job would be made this way perhaps than by 
letting some of the ends touch the angles while others 
were left proud. I have nothing to say against this. My 
only point is that if girders are wanted quickly, and are 
also wanted cheaply, such displays of pedantry or 
academic ruling must cease. There is a vast difference 
between wood and iron or steel, and whilst the former 
lends itself readily and inexpensively to elaborate treat- 
ment and working, the latter with its unyielding 
characteristics defies everything but machines or time; 
and every extra cut, whether on the square or bevel, adds 
a definite ascertainable cost to the price of the work. 
When, in addition to the bevel cut, it is necessary in these 
struts and ties to shape the ends to fit into an angle root 
and then down one of the taper sides of the angle, the 
cost increases tremendously, as such an operation must 
necessarily be performed by hand if the result is to be 
that aimed at by the drawings. In order, then, to carry 
out this injunction, much valuable labour must be put 
into each end of every tie and strut in the girder, and for 
what purpose? I have suggested “sightliness” as the 
motive, but does the finished girder really look any better 
than a similar one in which these members have been 
cut proud of the root of the angles, their ends, there- 
fore, being perhaps }in. from the horizontal member of 
the angle? For our own part we cannot see that it does, 
the latter making a neat finish and one that is incom- 
parably cheaper per end. Can the extra cost, then, be 
justified by a better girder? Does it in any way 
enable us to use lighter sections for our members so as 
to save weight, or does it decrease the necessary number 
of connecting rivets, giving us a greater net area of 
section, or save expense in riveting? I doubt whether 
any engineer would have the hardihood to answer any 
of these in the affirmative. He would be a bold man 
who, because he had assured himself of a good butting 
surface for his struts on to his main angles, reduced 
their area accordingly or cut out some of his rivets 
necessary to that area. Frankly, no one would dream 
of doing this, the laws of stress and strain being too well 
understood, Where, then, is the benefit we seek? The 
only other argument that can be advanced might possibly 
be that a stiffer girder, longitudinally, would result. 
But if this claim be examined, it is readily seen that there 
is nothing in it, racking in a girder built this way being 
an impossibility, even were all its joints articulations; 
but these joints are securely riveted, each joint having 
been given its due and proper proportion of rivets com- 
mensurate with the stresses to be taken up. No claim 
of this nature then can possibly hold water. It appears 
to me, then, that since no good theoretical reason can be 
advanced in excuse for such extra expenditure, we are 
thrown upon our first suggestion, that of “ sightliness.” 
This, in a commercial structure, being always a secondary 
consideration, and,in this particular case, a question only 
of the individual, gives but poor foundation for an order 
which tends in such a measure to increase costs. It is, 
indeed, more than likely that such a mundane matter 
as costs never entered the head of the draughtsman 
when he provided for this—his thoughts were possibly 
held exclusively by the notion of getting a “better 
finished ” girder, and everything else went to the wall. 
And yet his little idea put up the price of these girders 
to the manufacturer anything from 6d. to 1s. per ton, 
according to his facilities. These instances might be 
readily multiplied. I could, for example, call attention 
to the practice of forming end angles on to main angles 
in the rail bearers to irregular riveting, where a definite 
pitch might be adopted, to the use of planed plates 
where flats would do equally well, &c.; but it is enough 
to mention them here, leaving the discussion of them 
until further on, where I can better illustrate my 
meaning. 

So far as the specification is concerned this has already 
been dealt with in detail as applying to these particular 
girders, and I would refer the reader to previous papers, 
where it will readily be seen how vital this can be to the 
cost of a structure. In passing, however, I would like 
to just enumerate those clauses contributing most to this 
and note their relative and approximate influence thereon. 
First and foremost in my category rank the testing pro- 
visions. These are very stringent, and, I think, needlessly 
so. As has been pointed out, modern firms are not wholly 
corrupt, and desirous only of evading their every obliga- 
tion. On the contrary, whilst I will not go so far as to 
say that the keenest competition is to give the best value 
for the least price, yet it is well understood that a good 
average in quality must be made or a reputation in these 
keen times is soon blasted. That being so, I think much 
might be gained by a better understanding between the 
engineer and the maker on this point. Were the latter 
not so tied down by his conditions that he does not know 
what fresh demand in this direction may be made upon 
him, involving work and expense for which he cannot make 
any extra charge, he would not have to cover himself in 
estimating and put down those figures that he may even- 
tually be compelled by the action of an inspector to 
expend, and the price of the girders might be materially 
reduced. On these particular girders the extra cost due 
only to these clauses was put down at 7s. 6d. per ton. It 
would perhaps be hard exactly to define the ways in 
which this money went. The most of it was claimed by 
the mills in their extra cost of material ; on them lies the 
onus of proving their product in the first instance, and 
the extra trouble and cost to them of handling Govern- 
ment steel warrants them in charging an increased price. 
The remainder is absorbed by the sorting and arranging 
necessary in the yard to assure a precise inspector 
that every bar and plate has been tested. Even at the 
end of all this the manufacturer runs the risk of a sudden 
whim for further testing, the consequent shortage of 
piece or pieces, and expense of obtaining and re-testing 
substitutes. So that when all conditions are weighed, it 
is seen that such a sum as this, startling though it may 





appear at first, yet when conditions are better under- 
stood actually looks under rather than over the mark, 
reckoning the risks run. 

Second only to the testing clauses comes those govern- 
ing the finish to be given to the work. It would have 
been thought by an outsider that bridges built for service 
such as these—use in tropical climates, far away from 
civilisation and from critical eyes of the “ finnicking ” 
order, the motive dictating their manufacture being that 
of usefulness solely, possibly never seen by other eyes 
than those of the drivers as they flash by them, since 
they left England—would have been required to be built 
only as strongly as designed and with workmanship in 
keeping with that end. But, no; everything must be as 
cleanly finished as hand work can make it, as though the 
bridge was being made for exhibition as an example of 
the highest class of finish for prominent structures. 
All surfaces must most carefully abut, whether re- 
quisite for strength or not, all frases be most religiously 
removed, all ends of stiffeners, kneed tees, gussets, 
&e., carefully filed and chipped—in fact, after manu- 
facture and the bridge as a bridge is perfect, it must 
be gone over carefully by experienced men and 
subjected to a hand finish and cleaning all over, 
putting on to a bridge of this size and weight a further 
expense, not necessary in any way to its usefulness, of 
half-a-crown per ton as a minimum. The writer has 
frequently had to do with inspectors who will put a small 
rule or straight-edge along the edge of a gusset with its 
angles, and insist on these being filed until the rule 
proves them a true surface—it might have been a valve 
face by the care they take. All this is very laudable, no 
doubt, and the inspectors plume themselves on the fact 
that no ragged work ever escapes their eyes. But it is 
not structural work. It explains, perhaps as well as any- 
thing else, why these orders show a tendency to go 
abroad. There such smallness of vision is not tolerated, 
inspectorship of this nature is unknown, and the one 
object of both engineer and works is to turn out a suit- 
able article for its duty, strong and well made, plainly 
and inexpensively finished. In short, structural work 
with its capabilities and limits is much better under- 
stood, the result being a cheaper article made in far less 
time, but just as good for its purpose. The present 
tendency of these times in this country is, unfortunately 
for our trade, to exact “glass case ” workmanship, and 
then to turn round and abuse us of the girder yard for 
our inability to give this at the same price as the 
foreigner can give his work, minus our finish—which 
work is readily enough taken by those in authority, either 
because they do not care to quarrel with strangers, or 
because, as is so much now the fashion, in their eyes 
everything at home is radically inferior to what is made 
abroad. A critical examination of the average foreign- 
made work plainly shows the intelligent observer, whether 
skilled or not in technicalities, that hand work is con- 
spicuously absent, that ends and edges everywhere are 
left in exactly the same state as the machine or rolls or 
smithy turned them out; and to this fact must be attri- 
buted in more than large measure the cut rates at which 
such work can be delivered. 

Finally, we have in the specification, as accounting in 
some way for the extra cost of this work, those clauses 
governing painting, packing, tracing of plans, photographs, 
provision of spare parts, tools, &c. Government is, of 
course, justified in demanding anything it requires in this 
direction, but theyshould also remember that such demands 
cannot be filled unless they are paid for; and as private 
work seldom, if ever, requires these things, Government 
must bear their extra cost. Four coats of Torbay paint 
must cost more to put on than one coat, and yet, for all 
practical purposes, the one coat serves just as well until 
erection as the fourdo. I do not mean to say there is 
no object in putting on four coats in this country. Un- 
doubtedly it is specified with the idea that the paint 
sets better here. So far so good. But after erection itis 
necessary to repaint. Much of the first coatings has been 
scraped or scratched away in transit, much is lost in 
erection, all erection rivets are bare, and the writer is 
inclined, from personal observation, to the opinion that 
whilst all the virtue of the first coatings may not be lost, 
that so little of it remains that the cost of them has been 
virtually thrown away. It is admittedly necessary to 
paint after erection, and as oxidisation commences always 
first at joints and in the awkward places and seldom (with 
proper precautions) on the broad surfaces, and as it is 
these same awkward places which have to be painted 
abroad, expense seems thrown away by painting at home. 
It is a perfectly legitimate ruling that all surfaces, such 
as abutting faces of flange plates, &c., should be painted 
at home before they are riveted together ; but since this 
has to be done in any case, and the four coats under 
mention are in addition to this, it comes rather outside 
my argument. 

Photographs and tracings of plans are always vexatious. 
Six duplicates of each of each span under order have to 
be provided, and hand-made tracings are insisted upon. 
That all this is not really necessary to the satisfactory 
erection of standard spans is self-evident, yet still the 
same clauses get insertion in each successive specification, 
and whilst not adding much to the extra cost, must count 
3d. to 6d. per ton being usually added for this. 

The provision of spare parts, tools, &c., and packing go 
hand in hand, since it is the existence of the former that 
makes necessary much of the latter. Allrivets and bolts 
for erection have to be supplied, together with 25 per cent. 
spares, and sets of tools for heating and driving the rivets, 
screwing down the nuts, &c. With regard to the former, 
notwithstanding such careful provision and forethought, 
together with exact lists indicating numbers, sizes, and 
where for, an examination of bridges now erected and 
under erection will show wrong-sized rivets put in— 
three-quarter diameter rivets inserted in seven-eighth holes 
—oftentimes the lengths also are wrong, and heads are 
seen either under size or with big frases all around them. 
So that the provision expressly designed to obviate such 
occurrences fails utterly—why, does not interest us; the 





fact remains that it is so, and that consequently the cost 
of this is also thrown away. Why, then, not save this 
expense? Let Government buy its rivets and bolts 
direct and issue them from stores in the usual way; at 
least, nothing more serious than present conditions would 
obtain, and much money would be thereby saved. There 
should be competent foremen on the job who would be 
held responsible for such happenings, and then the store 
way is as easy to work as present methods, and far 
cheaper. With regard to the latter, there must be by 
now in some of our Colonies hundreds of complete sets ot 
riveting and other tackle, if they were accounted for, and 
still more has to be sent with each order. To me such 
conduct of affairs appears sheer wastefulness. Money is 
money, and if stores are to serve their purpose, let them 
do proper work, or else abolish the counterfeit entirely. 
To render necessary these clauses, great neglect and 
utter incompetency is apparent somewhere, and as any- 
thing from 2s. to 4s. per ton could be saved here, only 
sheer stupidity will further insist on them. 

To sum up these 100ft. spans, then, I have pointed out 
that the following amounts per ton are capable of being 
saved to the nation :— 


Per ton, 
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I do not claim that this is the utmost limit of economy. 
For instance, I might enumerate several smaller and less 
important points, but which all increase cost* quite up 
to the limit of a former given figure—roughly, £2 per 
ton. Thus is the nation’s money thrown away as the 
result of the growth of a system in this country which 
has destroyed the individuality of the manufacturer. 








AMERICAN LOCOMOTIVE CONSTRUCTION, 
By aN AMERICAN ENGINEERg 
No. V.t 

HaAvinG now given the general description and speci- 
fications under which this Chicago aud North-Western 
engine was built, we may now proceed to describe it more 
in detail, and to illustrate a number of its detail parts. 

The boiler is of the extended wagon-top type, with a 
single cylindrical course 5ft. 5in. inside diameter. The 
back head is inclined, an arrangement followed in many 
recent American engines, to reduce the weight without 
reducing the length of the grate. The barrel of the 
boiler is supported at two points by vertical transverse 
plates resting on the frames. These carry angle irons 
curved to form seats for the boiler. One of these, near 
the middle of the barrel, is attached to the boiler by 
studs; the other—over the slide bars—leaves the boiler 
free to expand and contract. The fire-box is 9ft. din. 
long on the outside, and is set above the rear driving 
wheels, the front portion of the grate being inclined. 
The smoke-box is 5ft. 1}in. long, and is braced to the 
bumper beam by diagonal bars in the usual way. 

The throttle, or regulator, with its position in the 
dome, is shown in Fig. 8. On the end of the steam pipe 
is a vertical casting or pipe A,64in. diameter inside. This 
is secured by bolts passing through lugs on the casting, 
and a brace strap B attached to the inside of the dome by 
stud bolts. The bottom of the casting also has lugs for 
the attachment of a U-bolt or stirrup to support the 
end of the elbow casting C, which forms the steam pipe 
connection, a brass ring being fitted between the two 
castings. In the projecting head of the casting A fits a 
double-seated poppet valve D. The valve admits steam 
only from above, although on many railways balanced 
poppet valves are used, admitting steam from above and 
below. The rod E, from the regulator handle in the cab, 
is attached by a jaw F to the vertical leg of a crank lever 
G, pivoted to a lug on the pipe casting A. The hori- 
zontal leg of this lever is forked, embracing the vertical 
pipe casting, and its travel is limited by stops H cast on 
this pipe. A stop on the vertical leg of the lever limits 
the travel in the opposite direction. From the vertical 
leg at the root of the fork projects an arm K, to which is 
attached the forked end of the valve rod L. The pivot 
pin of the crank lever rests in a vertically-slotted hole in 
the lug, so that the lever arm K will raise the valve ;,in. 
before the long lever arm rests on its fulcrum bearing, as 
shown. 

The frames are 84ft. 54in. long over all, and they are 
spaced 8ft. 8in. apart between centres. Their form and 
details are shown in Fig.9. The width is 4}in. through- 
out. The front rail A is a separate bar, 6in. to 8in. deep, 
recessed for the cylinder attachment, and its rear end 
is butted against the first pedestal on the main frame, 
being gripped between the top bar or top rail B anda 
projection on the pedestal. To these it is secured 
by keys and bolts. The top rail of the frame is 5in. deer 
over the boxes, 44in. deep between the boxes, 3in. where 
it is attached to the front rail, and 3fin. deep behind the 
rear axle. The bottom rail or pedestal brace C is 2%in. 
to 34in. deep, while the inclined back brace D is 2}in. 
to 8in. deep, all being 4}in. wide. The depth of the frame 
is 254in. between the pedestals or hornblocks E, while 
the depth over the pedestals is 2ft. Tin. The feet of the 
pedestals F have 2}in. through bolts, with double nuts 
and keys; spacing sleeves or thimbles on the bolts being 
fitted between the feet of the pedestals under the axle 
boxes. The leading leg of each pair of pedestals or horn- 
blocks is vertical, and is fitted with a shoe or gib G. Tke 
rear leg is inclined, with a taper of jin. in 12in., and is 
fitted with a wedge H, adjustable by a vertical bolt 


* See the Manufacturers’ View, November 8th and 15th, 1901. 
t No. IV, appeared June 13th. 
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through the bottom of the frame—as was shown in Fig. 1. | elliptic or plate springs above the boxes, each spring | passes through the valve, and is excentrically located, its 


The wedge and shoe allow of the adjustment of the axle- 
boxes and bearings, and the wedges are fitted with jin. 


having nineteen plates jin. by 5in., ard the length | 
being 38ft. 6in. between hangers. The front hanger is 


centre line being fin. below that of the valve. The valve 
stem has a collar fitting the front head of the valve, and 


clearance above the thimbles. It will be seen that the | attached to the frame, and the two intermediate hangers | is secured by a nut and split cotter behind the rear head. 


} 
construction makes a stiff frame over the driving wheels, | 


while the single front rail admits of a certain amount of 
flexibility between the bogie and the driving wheels. | 
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Fig. &—DETAILS OF REGULATOR 


This construction, it should be noted, is for engines , 
having four-wheeled bogies. Those with two-wheeled | 
bogies usually have the top and bottom bars of the main 
frame extended the whole length, embracing the saddle 
casting. 

All bolts in the frame have a taper of ;;in. in 12in. To | 









Brass ring 


are connected to an equalising beam. The rear driving 
axle has a yoke seated upon the axle-box, the front end | 
being attached to an equalising beam carrying the rear 














It will be noticed that the valve gear arrangement is 
different from that of the first engine described. The 
excentrics are on the second main driving axle, and the 
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hanger of the second axle. 
The rear end of the yoke 
has an anchor rod and 
plate, with heavy coiled 
springs seated between 
this plate and the bottom 
end of the frame. 

The cylinders are 7ft. 
2in. apart between cen- 
tres, and the steam chests 
are 4ft. Tin. between cen- 
tres. The cylinder and 
saddle casting—Fig. 10— 
forming the support of the 
smoke-box, is essentially 
similar to that of the en- 
gine previously described, 
except that a cylindrical steam chest 12in. diameter, for 
the piston valve, is formed in the casting. This steam 
chest has a bushing of }in. metal, 183in. long, with ports 
cut in the walls, as shown. The cylinder is also bushed, 
the bushing being jin. thick, reduced to 3in. at the ends 
to form a counter bore. The cylinder casting is 35in. long 
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Fig. 9—DETAILS 


the end of the front rail is attached the knee J, while to 
the main body of the frame are attached the steel cast- 
ings K and L 

The arrangement of the springs has been shown on 
page 581. The four-wheeled bogie is independent of the 
driving springs, while the latter are all connected up to 
form one system. The first two driving axles have 
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over all. The form of the piston valve is shown in Fig. 11. 
It is 244in. long, with two piston heads 10¢}in. diameter, 
each head being fitted with three spring packing rings, 
din. wide and jin. thick. These give a diameter of 11,4in. 
before being compressed to enter the 1lin. bushing. The 
hollow central stem of the valve has an inside diameter 
of 4in., with walls gin. thick, The lin. valve stem 
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Fig. 10—CYLINDER AND SADDLE CASTINGS 


link—suspended in the usual way from the reversing 
shaft—is behind the first driving axle, and has a radius of 
4ft.10in. The sliding block, however, is not connected 
directly to an arm on a rocking shaft above the link, but 
this shaft is placed over the guides, and is driven by a 
connecting-rod from the link. This rod is of H section, 
and is curved to pass over the front driving axle. The 
rocker arms for this connecting-rod and for the valve rod 
both project below the rock shaft, while in the other 














Fig. 11—PISTON VALVE 


engine the valve rocker arm projected above the shaft. 
It is of cast steel, 144in. long over the arms and 4in. 
diameter, with a 2in. core hole through it. The arms are 
121in. long between centres of bearings, and a case- 
hardened wrought iron bushing is pressed into one of the 
holes. The shaft works in a babbitted bearing in a standard 
or “rocker box,” seated on the frame and aguinst the 
| guide yoke, as shown on page 581. 

| The piston is a hollow steel casting, without bullring or 
follower plate, the packing being let into grooves in the 
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Fig. 12—CROSSHEAD 


| body of the piston. The diameter is 20}3in. over the 
body, and 2lin. over the packing rings. ‘The width is 
53in. for the main portion, but the edges are bevelled off 
to a width of 4jin. on the face. The two discs of the 
casting are fin. thick, and are reinforced by 1}in. stay 
bolts tapped into them at each hollow space, these spaces 
being separated by radial ribs. The thickness of the face 
is 2in. The centre hole has a taper of fin. in 12in. for 
the end of the piston-rod, with a recess in front to fit a 
collar on the rod, and a larger recess in the rear for the 
nut on the threaded end of the rod. 

The packing is of the Dunbar type, already described, 
two rings being used. Each ring is in. wide, composed 
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of two parts, are of L section, and are of rectangular 
section fitting into the first. Under each packing ring 
are three coils of ;;in. coppered spring steel wire, to set 
up the rings. The L-shaped ring is cut into six equal 
parts. A piece is cut out of the small ring, and this ring 
is then also cut into six equal parts. A stop piece is 
riveted to the L ring to keep the joints broken or 
alternated. 

The piston-rod is 3in. diameter in the body, with a 
head tapering }in. in 12in., from 3$3in. at the rear. The 
back end or piston-fit tapers 3in. in 12in. from a largest 
diameter of 3$in. back of the collar, which fits a recess in 
the piston. 

The crosshead—Fig. 12—is a steel casting, having a 
socket to receive the head of the piston-rod, which is 
secured by a flat key driven horizontally through key- 
ways in the crosshead and rod. This key is 3in. thick 
and 9}in. long, tapering from 8}in. to 2}in. in width in a 
length of 9in. It is of spring steel, with no finish on the 
sides, which are rounded. When driven up it is secured 
by a split pin. The wings or slides are 20}in. long, and 
have bearing surfaces 3}in. wide on the lower slide bars 
and 4}in. on the upper slide bars. The wings are 43in. 
apart, and between them is the 4in. hollow wrist-pin for 
the. connecting-rod end, this pin having a 2in. hole 
through it. The top, bottom, and side faces of the wings 
are faced with in. of tin. 

The guides or slide bars are of the four-bar type, the 
upper bars being 4}in. wide and the lower ones 3}in. 
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CAPPED ARMOUR-PIERCING PROJECTILES 





Now that public attention has been drawn to the 
efficiency of caps on armour-piercing projectiles under 
certain conditions, a few remarks on the subject may not 
be out of place. 

It may be well to discuss the general subject of pene- 
tration of plates before proceeding to the special one of 
capped projectiles. In former years, when wrought iron 
plates were attacked by steel projectiles, the latter 
usually remained whole, whether complete perforation 
was effected or not, though projectiles of inferior material 
or design often set up considerably in doing so. But on 
the introduction of compound plates, where the hard 
steel face was welded on to a wrought iron back, the 
superior hardness of the face sometimes caused the pro- 
jectile to break up on striking; and with the advance to 
Harveyed or other hardened steel faces to the plates, up 
to the modern Krupp cemented plates, the tendency to 
break up the projectile has increased faster than the 
projectile makers have been able to meet it by improve- 
ments in their materials. 

The problem with which the artillerist is faced is to a 
great extent indeterminate, and has to be met mainly in 
an empirical and theoretical manner, as the exact cycle 
of events in the penetration of a modern plate by a 
projectile moving at a very high velocity—from 2000 to 
3000 foot-seconds—is practically unknown. Apart from 
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Fig. 13—CONNECTING AND COUFLINS RODS 


wide. The crosshead is of T shape, as shown in Fig. 12, 
and the sides of its lower part fit between the lower slide 
bars. The bars are about 3in. thick, spaced 3in. apart 
vertically by means of sleeves on the end bolts. The 
front end bolts also carry a cross brace or stirrup, which 
is depressed to allow for the movement of the connecting- 
rod. The inner ends of the slide bars are attached to the 
cylinder head casting, while the outer ends are attached 
by stud bolts to the flanged end of the steel plate guide- 
yoke or spectacle plate, shown in Fig. 12. This plate is 
lyin. thick, 10in. deep in the horizontal portion, and 14in. 
wide at the lugs or flanges to which the slide bars are 
bolted. 

The connecting-rods and coupling rods are shown in 
Fig. 13. They are of steel, of H section, finished all 
over, and having the corners of all the bodies rounded off 
to a radius of jin. The connecting-rods have strap 
ends, secured to the body by three bolts with washers, 
and ;,in. spring cotters. The main brasses are set up 
by wedges or keys, having slots or grooves jin. deep in 
one side for the set screws which clamp them in position. 
At the crosshead end the wedges are secured by a set 
screw and spring cotter. At the crank pin end, or big 
end, the wedge has two set screws at the sides, while its 
end is threaded for a nut and lightly riveted over the nut. 
All the brass bushings are forced in by hydraulic pres- 
sure, and the crank pins have asbestos strips let into the 
face. Oil cups are forged on the coupling rods and on 
the straps of the connecting-rods. The design and 
dimensions of these rods are based upon calculations 
made by the mechanical engineer of the locomotive—or 
motive power—department. 








_ THE aggregate capital invested in the world’s railways 
is £6,532,339,200, of which no less than £3,634,022,800 has been 
invested in 162,225 miles of European railroads, which have an. 


average capital of £23,918 per mile ; while the average of 263,356 
miles in the other parts of the world is £11,006 per mile. As 
there are 65,000 miles whose capital is not reported, we are safe in 
assuming that the world has 
ways. 
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complete shattering of the plate, which only occurs when 
it is too small superficially for the projectile by which it 
is attacked, penetration may be effected by punching or 
boring, the former being the most common, though con- 
nected by insensible gradations with the latter. In the 
extreme cases punching is effected not by the driving 
out of a cylindrical plug, as in the engineering acceptance 
of the meaning of the term, but by the removal of a more 
or less conical or mushroom-shaped portion of the plate, 
usually designated a disc, which is approximately of the 
diameter of the projectile on the face, and two or three 
or even more times as great on the back. The face of 
the disc presents a central depression, usually cup-shaped 
and almost hemispherical, but sometimes sub-conical, 
and in extreme cases the central cylindrical portion 
is partially punched through the disc. It would 
appear as though the latter action occurred early 
in the cycle of events constituting perforation, as the 
complete removal of a cylindrical plug appears never to 
be accompanied by the removal of the disc, the yielding 
of the plug removing the strains which tend to the 
separation of the disc, thus localising the action. This 
punching action, in the limited application of the word, 
is not always clearly defined, the plug not always being 
recoverable after the perforation of the projectile. When 
it is found it usually has a considerable quantity of the 
head of the projectile in a disintegrated form welded on 
to its face, often to a thickness of several inches, but in 
other cases the plug is shattered and only recoverable in 
fragments, and it becomes difficult to determine whether 
the perforative action of the projectile has been by punch- 
ing or by that action which, for the want of a better term, 
we have called boring. 

When the projectile first strikes the plate the whole 
energy is delivered by the extreme point, and in most 
cases the latter is completely crushed out of recognition, 
the head of the projectile assuming a roughly hemispheri- 
cal form, though in cases of oblique attack the extreme 
point for a length of in. to lin. is sometimes recovered 
broken off and undamaged, having probably parted from 
the rest of the projectile immediately on striking. 

In order to preserve the extreme point from damage so 


as to assist it in delivering the full energy of the projec. 
tile at the point of impact, the idea occurred of attaching 
to it a cap of soft, but tough, steel. Such caps are either 
cylindrical in form, or may follow the ogive of the point, 
and are attached by various methods, mechanical or 
magnetic, most of which form the subject of patents, 

Just as the precise cycle of events which takes place 
in the perforation of a plate is not clearly known—for 
example, to what extent the plate backing springs on 
being struck, or at what stage the disc or plug yields, or 
the projectile breaks up—so the exact nature of the 
assistance which the cap affords is the subject of much 
discussion. Its primary action is doubtless that it holds 
the point together sufficiently long to enable amuch greater 
proportion of the energy of the projectile to be delivered 
on the plate than is the case with an uncapped projectile, 
but it no doubt also acts as a lubricant, not only for the 
passage of the projectile in the direction of its axis, but 
also for its rotary motion, the stresses due to which are 
doubtless very considerable when the head becomes 
welded into the plate, while the rotation of the body 
tends to continue. So long as the projectile holds 
together this rotary stress can have no effect on the per- 
foration, but it is one of the stresses which breaks it up, 
an action which it is desirable to prevent or postpone as 
long as possible. 

he use of a cap also has been supposed to affect the 
time element, by delaying the breaking up of the head of 
the projectile so that the plate yields before the projec- 
tile, but we venture to think that this also has an adverse 
effect on the body, which derives no benefit from the 
cap, and which, if given time, may set up or break before 
the maximum of energy has been delivered against the 
plate. The invention is by no means very recent, 
wrought iron caps having been tried on Palliser projec- 
tiles twenty-five years ago with a distinct promise of 
success, but we now appear to have fallen behind the 
various foreign countries in our introduction of caps, in 
spite of the various projectile makers’ efforts to urge 
their use. Messrs. Hadfield, of Sheffield, have had some 
very successful trials, both in this country and abroad, of 
their capped projectiles. 

The trials which have been carried out in this country 
by the War Department and the Admiralty have not, as 
a rule, been made public, but it is understood that, 
generally speaking, it has not been proved that any great 
perforative advantage has been derived from their use 
when the plates are attacked normally, a condition which 
would comparatively seldom present itself in a naval 
engagement, or the attack of ships from the shore, while 
in oblique attack a positive disadvantage has been showr. 
The latter objection appears to have been one that might 
have been anticipated. As the attack becomes more 
oblique, the more important it is that the point of the 
projectile should bite on the plate, whereas the interposi- 
tion of a comparatively soft cap must cause a tendency 
to slip, besides forming more of a cushion to the blow 
than when the plate is directly in front of ‘the point, as 
in normal attack. 

The efficiency of the cap undoubtedly increases greatly 
with the velocity. Results published in America show 
that the efficiency in normal attack at 2500ft. striking 
velocity is nearly treble that at 1900, the increased per- 
foration at the higher velocity being about 30 per cent. 
as compared with an uncapped projectile, whereas at the 
lower velocity it is only about 12 per cent. The recently 
published results at Eskmeals point to the same con- 
clusion, and we venture to think that one reason our 
country has been slow to adopt capped projectiles has 
been that our trials have been carried out with velocities 
too low to show their advantages, but no doubt the War- 
office has also been influenced by that commendable 
caution which they always exercise in adopting any new 
invention before it has been thoroughly tested. Moreover, 
our standard armour-piercing projectile is a shell, the design 
of which is too weak to derive full benefit from the use of 
the cap, the higher work it is thereby called upon to per- 
form tending to break it up more instead of increasing 
the perforation. 








MODERN TENDENCIES OF LOCO- 


MOTIVE ENGINEERING. 
By CHARLES Rovs-MARTEN. 
No. IV.* 

Smizar, although in a smaller degree, has been the 
experience of the London and South-Western. Mr. 
Beattie, in the last express locomotives that he designed, 
his “ 350” class, had enlarged his cylinders from 17in. by 
22in. to 18$in. by 26in. But their boilers could not keep 
such big cylinders going with only about 1000 square feet of 
heating surface, and so when Mr. W. Adams took charge 
he promptly lined up the cylinders to 17in., and in the 
numerous express engines he designed and built for the 
London and South-Western, all excepting his latest type 
had cylinders 18in. by 24in., e.g., the “140,” “450,” and 
“470” classes, associated with somewhat larger boilers. 
But when more power was demanded, Mr. Adams 
designed a type with 19in. cylinders and 26in. piston 
stroke, of which no fewer than sixty were constructed, 
thirty—Nos. 557—576 and 657—666—having 6ft. 6in. 
coupled wheels, while in the other thirty—Nos. 577—596 
and 677—686—the wheels were 7ft. in diameter. The 
boilers had a heating surface of 1367 square feet and a 
steam pressure of 175 lb. per square inch. On Mr. D. 
Drummond’s accession to the locomotive superintendency 
at Nine Elms, he adopted the smaller cylinder diameter 
of 18}in.—retaining the 26in. piston stroke, 6ft. 6in. 
coupled wheels, and 175 lb. steam pressure—but supplied 
a far more powerful boiler with 1500 square feet of total 
heating surface. And further, he resorted to means of 
enhancing the effectiveness of the boiler power he 
supplied, employing one of those special devices to which 
I referred in previous articles. Just as Mr. Dean 
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had sought to gain this advantage by improving the 
efficiency of his fire-box, so did Mr. Drummond—only 
whereas Mr. Dean preferred to employ the Belpaire 
method, Mr. Drummond introduced a new plan, the 
water-tube box. In each of these cases the steam 
generative capacity of the locomotive is expanded con- 
siderably beyond the figure which would be _indi- 
eated by the same area of heating surface disposed 
in the ordinary way. So far as I have been able 
to judge by actual personal experience, Mr. Drummond's 
water-tube system appears to have proved completely 
successful in practice, and the drawbacks which were 
anticipated by many capable critics—such as the blockage 
of the tubes by incrustation—do not seem to have made 
themselves felt even in the smallest degree, the move- 
ment of the water and steam either preventing the 
formation of scale or else sweeping it clean away in its 
incipient stage of formation. The easy accessibility of 
he tube-ends for inspection or cleaning under the newer 
method of arrangement devised by Mr. Drummond— 
access being had through doors at each side of the 
external shell of the fire-box-—has apparently removed 
all objections which otherwise might apply to the use of 
these water tubes, and their usefulness as potent factors 
in the work of steam generation is self-evident. 

How far their advantages may be discounted by 
increased construction-cost Iam unable to say—indeed, 
it is perhaps still too soon to pronounce definite judg- 
ment on this head—but my personal opinion is distinctly 
favourable to the plan, judging from the work done 
under my own observation by engines fitted with the 
water tube fire-boxes. The system seems to possess 
distinct superiority over the bowilleur used in some 
French locomotives, which was found to be so expensive 
in upkeep that when worn out it has in many cases not 
been replaced. Nor does the Tenbrinck water-arch appear 
to be coming into large adoption. On the other hand, I 
fully expect to see the Drummond system come more 
and more into vogue as its advantages are appreciated. 
It would be very interesting if a thorough comparison 
could be made between the results given respectively by 
the Drummond and Belpaire methods. The latter has 
made large progress of late in British acceptance. It is 
now in extensive use on the Great Western, Midland, 
Great Eastern, and Lancashire-Yorkshire Railways, 
where it seems to show highly satisfactory results. It is 
not a little curious that just at the time when the Bel- 
paire system seems to be making its way so steadily in 
Britain it should be going out of use in the country of its 
origin, Belgium. M. Bertrand, the able chief mechanical 
engineer of the Belgian State Railways, informed me 
some time ago that he was discontinuing the construc- 
tion of locomotives with fire-boxes on that plan. Indeed, 
Mr. J. F. M’Intosh’s Caledonian designs, alike for 
passenger and for goods engines, seem paramount on the 
Etat-Belge system, and all the newest engines I have 
seen belonging to that railway for passenger and goods 
service respectively have been either of the “ Breadal- 
bane” or the “812” Caledonian class, each being Mr. 
M’Intosh’s design. These, of course, do not possess 
Belpaire fire-boxes. 

In the cases of the London, Brighton, and South Coast 
Railway and the South-Eastern and Chatham lines an 
increase of boiler power has been obtained through en- 
largement of the cubical capacity of the barrel and exten- 
sion of the heating surface, the ordinary types of boiler 
and fire-box being employed in the new engines alike of 
Mr. R. J. Billinton’s “Sirdar” class and of Mr. H. S. 
Wainwright’s “730° type. Each is a fine-looking 
machine which should be equal to far more than the 
present demands upon its capacity in respect of speed 
with heavy expresses, but so far I have not had much 
experience as to the actual performance of either. On 
the Great Eastern, too, Mr. J. Holden uses a boiler of 
the normal order for his newest express engines of the 
“Claud Hamilton” class, but of large size, and having 
over 1600 square feet of heating surface. His fire-box is 
unique in being fitted with his very admirable and effi- 
cient patent apparatus for burning liquid fuel in associa- 
tion with coal. Here, again, it will be observed the 
special feature is to be found in the fire-box. 

The case of the Great Northern is somewhat peculiar. 
Wher Mr. H. A. Ivatt took charge six or seven years ago 
he found the fastest-timed expresses in England, and 
some of the heaviest too, being run on a road, much of 
which is by no means easy, with locomotives, not one of 
which possessed more than 1045 square feet of heating 
surface. It was one of the curious and seemingly para- 
doxical characteristics of the late Mr. Patrick Stirling’s 
methods that the bigger the engines he built and the 
larger their cylinders the less heating surface he gave 
them. I am referring now to his standard express types. 
When in 1869 he designed his famous “No. 1” of the 
8ft. singie-wheelers, he provided only 1165 square feet of 
heating surface for 18in. cylinders with 28in. piston 
stroke. When these engines were given new boilers, 
their cylinders had been bored out to 18}in. diameter, yet 
they received only 1045 square feet of heating surface. 
And, finally, when Mr. Stirling brought out, just before his 
lamented decease, his last and largest six, Nos. 1003—1008 
(five of which had 19}in. cylinders and one 19in., all 
having 28in. piston stroke) he gave them only 1031 
square feet of heating surface. And yet the smaller their 
heating surface the better work the engines seemed to 
do. The explanation is doubtless to be found in the 
superiority of the method employed in the disposition of 
the tubes and fire-box, which caused a smaller heating 
surface to do the work usually performed by a much 
larger area less favourably arranged. I am not aware 
that a satisfactory explanation has ever been forthcoming 
of the extraordinary feats sometimes achieved by both 
the earlier and the later types of 8ft. single-wheelers 
designed by Mr. Stirling, or by his 7ft. Tin. single- 
wheelers, which had boilers of identical dimensions, with 
1045 square feet of heating surface, and cylinders 18in. 
by 26in. Certainly those achievements did at times 


appear to infringe all theoretical ideas as to what was 





feasible with such limited amounts of tractive force’ 
adhesion, and boiler capacity. 

It was another of Mr. Stirling’s peculiarities of method 
that he should have given to the 6ft. 6in. coupled engines, 
of which he built such large numbers, an even smaller 
amount of heating surface—only 918 square feet, with 
cylinders 174in. by 26in. In this case, however, unlike that 
of the single-wheelers, the deficient boiler power did make 
itself disagreeably manifest. It istrue that these 6ft. 6in. 
coupled engines behaved well enough when used in run- 
ning light fast trains or heavy slow trains. But when set 
to haul heavy fast-timed trains, they—according to my 
own experience in many scores of instances—invariably 
lost time, notwithstanding that they possessed 102 lb. of 
tractive force for every pound of steam pressure on the 
pistons, as against only 94 Ib. in the case of the Sift. single- 
wheelers—excluding the last six—and 97 Ib. in the case 
of the 7ft. Tin. class. The reason manifestly was short- 
ness of steam, for although they had to fill their cylinders 
so much oftener at a given rate of travelling speed than 
had the engines with 8ft. or Tft. Tin. wheels, their 
cylinders, being only 174in. by 26in., were of far smaller 
cubical capacity than the 18in. by 28in. cylinders of the 
Sft. class, or than the 18}in. by 26in. of the other single- 
wheelers. Their designer once asserted to me that his 
6ft. Gin. coupled class could do any class of work that 
was called for on the Great Northern, from pulling a 
heavy coal train to running a fast express. This was 
quite true at that time, for the really fast Great Northern 
expresses—as we now regard speed—were mostly light, 
while the relatively heavy expresses of that day were, 
as a rule, by no means fast-timed. “ But all the same,” 
Mr. Stirling proceeded, “I don't like to see coupled 
engines on express trains.” And so, when in his last 
days Mr. Stirling, who all his life had strenuously objected 
to “ piloting,” and had even prohibited it on the Great 
Northern, was compelled to sanction it, as the standard 
train loads had grown from 150 to 250 tons, with a marked 
increase in booked speed, and also had to design a new 
class better able to grapple unaided with the heavier 
loads that had to be hauled at higher speeds than those 
even of the Great Northern's previous days, he remained 
faithful to the 8ft. single-wheel type, only he gave it an 
extra ljin. in cylinder diameter and additional adhesion 
weight, but 14 square feet less of heating surface. 

Then Mr. Ivatt arrived on the scene. He steadily 
surveyed his ground before he began to advance. He 
frankly declared his cordial admiration of his pre- 
decessor’s engines, remarking to me—as did Mr. Aspinall 
on another occasion—with what curious exactness Mr. 
Stirling had designed his engines to suit the precise work 
they were required to do. But the work had outgrown 
the engines, and so a fresh departure had to be taken. I 
have described in the columns of THE ENGINEER how 
Mr. Ivatt first rebuilt some of the old single-wheelers so 
as to constitute them virtually new locomotives with 
greatly augmented power, and how at last, when a supply 
of fresh engines became absolutely necessary, he openly 
proclaimed his intention of adhering as closely as pos- 
sible to the lines laid down by his predecessor. The first 
outcome was the well-known “No. 400,” which Mr. 
Ivatt distinctly declared to be “simply Mr. Stirling’s 
coupled type with larger boiler and a leading bogie ’’— 
indeed ten of the class were built without bogies to use 
up some Stirling frames already in hand. No fewer than 
fifty of these engines of the “400” type were built, in 
addition to the pioneer locomotive, viz., Nos. 1061—1080, 
1301—1320, and 1341-1369. Practically,so faras power is 
concerned, they may be said to be the Stirling coupled 
class with 200 square feet of additional heating surface, 
their total amount being 1123 instead of 918 square feet. 
But this increment of heating surface made the most 
remarkable difference in their efficiency. They have 
proved, in fact, most useful and handy engines, capable 
of doing good work all round. But then Mr. Ivatt 
became convinced that by simply augmenting further the 
boiler capacity he could greatly increase the power of 
those engines. Accordingly, he proceeded to constructa 
fresh batch with cylinders and coupled wheels of the 
same size as those of the former set, but with much 
larger boilers, 4ft. 9in. in diameter instead of 4ft. 3in., and 
higher pitched, the axis standing 7ft. llin. above the 
rail level instead of 7ft. 5}in., with 1250 square feet of 
heating surface. These are numbered from 1321 to 1340 
inclusive, and then from 1361 onward. Fifty or sixty of 
these have been built, with the result that, although their 
nominal tractive force is no greater than before, they 
are able to exercise practically far larger power, because 
they possess plenty of steam. It was about the same 
time that Mr. Ivatt designed and built his “990” or 
“ Atlantic’ class, of which eleven are now running. 
These have larger boilers, or, at least, they are longer in the 
barrel, and have 1442 square feet of heating surface, with 
outside cylinders 18} by 24 and 6ft. 6in. coupled wheels. 

Both classes have always given me excellent work, and, 
approximately, one as good as the other. I am dealing 
with that point now in general terms, and without 
attempting any exact comparison, butas a rough estimate 
after many trials I should say that there is little differ- 
ence between the two types on the score of efficiency. 

The curious result remains that with cylinders only 
17}in. diameter, 1250 square feet of heating surface, and 
6ft. 6in. coupled wheels, Mr. Ivatt appears to obtain work 
quite equal to that done by many engines possessing 
alike larger cylinders, larger heating surface, larger 
tractive force, and higher steam pressure. And it may 
be added that in his new class of 7ft. 6in. single-wheelers 
—Nos. 92, 100, 261—270—he has produced a type of 
engine able to perform satisfactory work usually deemed 
to be in excess of a single-wheeler’s capacity. This sug- 
gests once more the reflection that the applicableness of 
traditional ideas and theories and formule to modern 
locomotive practice must needs be largely conditioned 
by the circumstances of each individual case and by the 
results of actual experience. 

I must postpone to a future article some further points 
in relation to this phase of my subject. 





PROGRESS OF WARSHIPS AND MACHINERY 
BUILDING IN ENGLAND. 


WE are again enabled, through the courtesy of the 
private firms engaged in the building of warships and their 
machinery in England, to present our readers with our 
usual résumé of the progress made in naval constructions 
during the past six months of the present year. Of 
similar work effected in the royal dockyards of the 
country during the same period we are able, as before, 
from sources other than official, to note briefly what has 
been done in this connection. 

Giving, as is our custom, priority of place in our record 
to the work completed and in progress in these establish- 
ments, we may say that since the beginning of the 
current year, only one battleship, the Queen, built at 
Devonport, has been launched, and another, the King 
Edward VII., laid down on the same building slip, the 
two events taking place on the same day, the 8th of last 
March. There was also laid down at Chatham dockyard 
on the 25th of the same month an armoured cruiser of 
the County class, to be named the Devonshire. She is 
one of six sister ships ordered to be built, the remaining 
five to be given out to contract. They are each to be 
450ft. long, and 67ft. beam; to have a displacement of 
10,200 tons, and to be fitted with engines of 22,000 
indicated horse-power. The typical ship’s engines to be 
supplied with steam by water tube boilers; all the 
vessels to have a speed of 23 knots. 

The vessels reported as still building are the armoured 
cruisers Suffolk and Cornwall, at Portsmouth and Pem- 
broke ; and the second-class cruisers Encounter and 
Challenger, at Devonport and Chatham respectively ; 
particulars of all of which have been given in previous 
notices. Two twin-screw sloops, the Cadmus and Clio, 
vessels of 1070 tons displacement, are also under con- 
struction at Sheerness, to be fitted with engines of 1400 
indicated horse-power, to be made in the dockyard. 

The vessels classed as “ completing ” in the dockyards 
are the Queen and Montagu battleships, and the 
armoured cruiser Bedford at Devonport, the armoured 
cruiser Essex at Pembroke, and the Fantome, Merlin, 
and Odin sloops at Sheerness, The battleships Albe- 
marle, Duncan, Prince of Wales, Russell, and Venerable, 
have all been removed into the D division of the Dock- 
yard Reserve at Chatham, not ready for commission, but 
to be “finally completed,” which often occupies a con- 
siderable time in effecting. 

Of the Admiralty orders lately given out to contract, 
one first-class battleship, the Dominion, one first-class 
cruiser, the Hampshire, and eight torpedo boat destroyers 
are to be built in England. The order for the machinery 
of the battleship King Edward VIL., building at Devon- 
port, has been given to Harland and Wolff, of Belfast. 
The battleships are to have a displacement of 16,350 tons, 
with propelling engines of 18,000 indicated horse-power, 
and a speed of 18} knots at natural draught to the 
boilers, and the cruisers 10,200 tons displacement, with 
engines of 22,000 indicated horse-power, and a speed of 
23 knots. These vessels belong to a programme author- 
ised by Parliament more than a year ago. 

Turning now to the private shipyards and works in 
England wherein warships and their machinery are con- 
structed, the past six months give the following results 
as the progress made :— 

Commencing with the East Coast establishments and 
coming south, we note that at the Elswick Shipyard, Sir 
W. G. Armstrong, Whitworth and Company, have 
launched the armoured cruiser Lancaster, the completion 
of which is now progressing—most of the propelling 
machinery being in place on board. The construction of 
the first-class cruiser Hampshire and of the destroyer 
Amethyst has been placed with the firm by the British 
Government, and it has orders on hand for a large battle- 
ship for the Chilian, and a cruiser for the Turkish, navies. 
Two coal haulabouts, each having a capacity of 1000 tons 
of coal, and intended to be fitte1 with Temperley’s 
apparatus for coaling warships at sea, were laid down 
early in the year, and are now practically ready for 
launching. 

Hawthorn, Leslie, and Company, of St. Peters and 
Hebburn-on-Tyne, have the erection on board of the pro- 
pelling machinery of the cruiser Kent at Portsmouth 
well advanced, and the trials of the vessel will take place 
in October. The whole of the more important parts of 
the machinery of the cruiser Lancaster—built at Elswick 
—are in place on board, and it is expected that her trials 
will be completed before the end of the financial year. 
The engines of the cruiser Cornwall—building at Pem- 
broke—are being erected in the shops at St. Peters, and 
will be forwarded to the dockyard in August; the boilers 
of this vessel, which are of the Babcock and Wilcox type, 
are well advanced, and it is expected the vessel will be 
launched about October. The order for the machinery 
of the cruiser, Hampshire—building at Elswick—having 
only lately been received, work upon it has not yet really 
commenced. 

It is interesting to note that Hawthorn, Leslie, have in 
hand four sets of machinery for vessels of the County class, 
each of 22,000 indicated horse-power. As the engines are 
practically similar in all respects, a favourable opportunity 
is given of comparing the results attained with the various 
types of boilers at present on trial for warships. The Kent 
and Lancaster are therefore to be fitted with the Belleville 
type, the Cornwall with the Babcock and Wilcox, and the 
Hampshire with a combination of the old cylindrical and 
large tube Yarrow boilers. Hawthorn, Leslie, have also in 
the early stages of progress, the machinery and boilers— 
the latter of the Yarrow type—of the Derwent, one of the 
new type of torpedo boat destroyers recently ordered ; 
together with the boilers—to the order of the Parsons 
Marine Steam Turbine Company—of the modified Yarrow 
type for the destroyers Eden and Amethyst, the former 
being built at their Hebburn shipyard, and the latter at 
Elswick. Up to the present time, however, these boilers 
are barely commenced. 
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pleted and delivered over to the naval authorities the 
battleship Russell built at the works, which has since 
passed through her steam trials. The Gossamer, torpedo 
gunboat, has been fitted with new engines and boilers, 


and similar work is being done te her sister ship the 


Niger. The firm is also busy with alterations to the 
cruisers Medea and Medusa, new boilers being fitted to 
them at the instance of the Boiler Committee, the former 
vessel to have those uf the Yarrow, and the latter the 
Diirr type of water-tube boiler. Palmers Company’ has 
also received during the past six months an order from 
ihe Admiralty for the three new-type destroyers, the 
Erne, Ettrick, and Exe. 

No warship work, either of hulls or machinery, being 
now carried on in Hull, we pass on to the Thames, where 
we find at the Thames Ironworks at Blackwall that the 
battleship Duncan built there was delivered to the 
Admiralty on May 8th, and is now at Chatham having 
her turntables and guns put on board, which when com- 
pleted, the vesel will go into dry dock to have her bilge 
keels, &c., put on preparatory to her steam trials, which 
will shortly take place. It is noteworthy that of all the 
auxiliary engines in this ship every one on trial worked 
most satisfactorily from its being started, without a 
hitch. The electric machinery also, all of which was 
made and fixed by the electrical department of the works, 
worked most satisfactorily. 

The Cornwallis battleship, built by the company, is 
rapidly approaching completion, and will no doubt be 


delivered to the Admiralty authorities in the next few | 
Her main engines—made at the company’s 


weeks. 
Greenwich works—are erected on board, and are, with all 
piping, being now put under the water test. 
boilers are in place, mountings fitted and safety valve 





All the | 


gear finished, funnels up and uptakes lagged, and are | 


being closed up ready for testing prior to steaming for 
the basin trial. The engines of the battleship Albemarle 
—built at Chatham—are now practically fitted on board; 
the boilers—of Belleville type—are in place, and erected 
up to the top of the economisers, and the brickwork is nearly 
finished. 


finished. 


The uptakes will soon be ready to receive the | 
funnels, and the piping in the boiler-rooms is hall | 


Yarrow and Co., at their new Poplar works, have just 


completed and delivered the eight Yarrow boilers for the 
cruiser Medea, and three of the same type for the Russian 
Government training ship Okean. The 31-knot Japanese 
destroyer Kasumi has been handed over to the Govern- 
ment officials, thus completing the firm’s contract with 
the Japanese Government fcr the supply of the eight 
31-‘not destroyers, all of which have safely steamed from 
London to Yokohama. Some of them have experienced 
very severe weather without receiving the slightest 
damage or being in any way strained. A destroyer, 
220ft. 3in. long and 20ft. 6in. beam, to steam 30 knots, is 
in hand for the Swedish Government, and three similar 
vessels, the Ribble, Teviot, and Usk, each 225ft. long and 
23ft. 6in. beam, to steam 25} knots, are in hand for the 
British Government. Twelve Yarrow water-tube boilers 
for a foreign battleship, and a portion of the boilers for 
another, are also in hand at the Poplar works, the total 
horse- power being 44,000. 

Humphrys, Tennant and Co., of Deptford Pier, have 
well advanced the propelling machinery and boilers, of 
22,000 indicated horse-power, of the armoured cruisers 
Berwick and Suffolk; the former vessel buil ing at 
Beardmore’s Govan yard, and the latter in Portsmouth 
dockyard. These vessels are to be fitted with Niclausse 
water-tube boilers. 
cated horse-power, to be fitted with Yarrow large tube 
boilers for a foreign warship building at Elswick, is also 
well in hand; together with a set of Niclausse boilers for 
the war sloops Cadmus and Clio, building at Sheerness. 
Messrs. Humphrysand Co. will also shortly put in hand a 
set of machinery of 21,000 indicated horse-power, fitted 
with combined boilers for the first-class cruiser Car- 
narvon, building at Beardmore’s yard at Govan. The 
engines of the Berwick, Suffolk, Carnarvon, and the 
foreign warship in hand at the Deptford Pier works, will 
all be balanced on the Yarrow, Schlick, and Tweedy system. 

At the Chiswick yard of J. I. Thornycroft and Co. since 
the beginning of the year, the two destroyers built for 
the Japanese Government have been completed and 
delivered. Both vessels exceeded 31 knots an hour in 
speed on their three hours’ official trial, carrying a load 
of 40 tons. They are each 216ft. 9in. long and 20ft. Qin. 
beam, and carry the same armament as British boats. 
The first of them, the Shirakumo, has arrived safely in 
Japan; the sister ship, the Asashio, is remaining in 
England to take part in the Naval Review with the 
Japanese squadron. There are now in hand at the 
Chiswick yard five first-class torpedo boats for the 
British Government, similar to the four delivered last 
year. The first of them will be launched this month. 
They are each 166ft. long, with a beam of 17ft. 3in., and 
their designed speed is 25 knots an hour. 

Laird Bros., of the Birkenhead Ironworks, have within 
the past six months delivered the battleship Exmouth at 
Chatham Dockyard, and she is now undergoing her 
official trials. The fitting of the battleship Montagu 
with her propelling machinery is nearly completed and 
ready for steaming. The two 30-knot destroyers Capitan 
Merino Jarpa and Capitan O’Brien, built for the Chilian 
Government, have successfully completed their official 
trials and sailed. Orders have been received from the 
British Admiralty for two of the new type of destroyers, 
to be named the Foyle and Itchen, to have a speed of 
254 knots when fully loaded, and to be fitted with the 
Laird type of water-tube boiler; also for a third-class 
cruiser, to be named the Topaze, to be fitted with the 
same type of boiler. 








Tae Automobile Club is promoting a 650-miles trial of 
motor cars in September next. ‘The competitions will be divided 
over six days, and the start and finish of each day’s run is to be 
made daily at the Crystal Palace. 


A set of machinery of 12,500 indi- | 
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ELECTRIC GENERATOR. | 





THE illustration herewith represents the latest type of gcneia- | 
tor for direct coupling to engines, made by Ernest Scott and | 
Mountain, Limited, of Newcastle-on-Tyne. The armature is | 
of the slotted drum type, with former wound embedded con- | 
ductors. The core is made up of steel plates mounted on a | 
cast iron centre with driving slots. Cast iron cramping plates 
are fitted at each side, and these not only serve to keep the 
core plates in position, but carry the ends of the armature 
conductors. The commutator is of hard drawn copper 
insulated with mica. It is bolted direct to the armature core, 
so that the whole is positively driven, and the shaft can be 
removed if required. 

A number of sizes of this type of machine is made, and the 
number of poles, which areof steel, varies from four to sixteen 
according to the size of themachine. The pole pieces are cast 
separately from the yoke, so that they can be withdrawn 
sideways, and the magnet coils removed if required, the poles 
being secured to the yoke by steel bolts. Theyoke, as is usual 
in this type of machine, is in halves. 

The brush gear is supported by brackets bolted to the yoke, 
and the ring supporting the brush holders revolves in these 
brackets by means of a screw and hand wheel. The brushes 
are of carbon, ard are provided with tension springsand vertical 
movement. 

These machines are designed by the makers so that the 
temperature rise after six hours 1un at full load shall not 
exceed 70 deg. Fah., and so as to be capable of withstanding 
an overload of 25 per cent. for two hours, or a temporary 
overload of 50 per cent. for short periods, without sparking or 
the necessity for shifting the brushes. The finish of the whole 
is excellent, and there is every appearance that the work is a 
good mechanical job. 











EIGHT-WHEELED SIX-COUPLED TANK 
ENGINE. 


THESE engines—illustrated by our supplement and on 
page 629—were designed for the heavy suburban 
traffic in the Bombay district, where trains weighing 
145} tons—empty--stopping every mile for a distance of 
10 to 20 miles, require hauling at a high speed. It is there- 
fore essential that they should get away from the stations 
quickly. The gross weight of engine and train unloaded is 
202 tons. These engines have been at work for the past 
three or four years, and have been all that could be desired, 
and are economical in fuel. It will be noticed that they are 
particularly suited for shunting operations, which in this 
district are considerable. These engines had to be designed 
to come within the narrow limits of standard dimensions 
allowed by the Government of India, and by which not more 
than 15 tons on any axle is permitted. 

The coupled wheels are 
Trailing radial axle wheel 


5ft. lin. diameter 
3ft. 7in. diameter 


we ¢ Q. 

Weight on leading wheel... .. .. .. .. 14420 
* Grit WEEN sw. we is es EO 

eo trailing (coupled) wheel 1412 1 

ue rear wheel a ae ae 13 2 8 
Gross weight, empty .. 5610 0 


Cylinders 


\ PN ae yee 18in. by 26in. 
Heating surface, tubes 


1158-0 square fect 
5 





+ fire-box.. .. - ua es 1l4- Pa 
* total 1272-5 * 
Grate area él “as 23 square feet 


Boiler pressure 
Tank capacity 
Co ere 


160 Ib. per square inch 
1100 gallons water 
eo Wie? Ka we eas coe ee Ne 

These engines are fitted with United Kingdom gland 
packing, Holden and Brooke’s combination injectors, vacuum 





automatic brake, and Stone’s sight-feed lubricators, and were 
built by the Vulcan Foundry Company, Newton-le- Willows. 


These engines are of special interest just now, whilst so 


| much attention has been given recently to the question of 


standardisation of engines in India, for the reason that 
Mr. Luard designed a passenger engine, goods engine, ard 


| this tank engine, all of which duplicate with each other in 


boilers, cylinders, link motion, and axles, and we hope to 
publish before very long the passenger and goods engines. 








DOCKYARD NOTES. 


Nava.review isthe topic of the week, andalready a week before 
the appointed day the review was in unofficial progress. Why 
people crowd so to naval reviews is somewhat of a mystery to 
many people in naval ports, for there is little worth seeing. The 
innumerable ships are, of course, interesting, but the ships are 
usually on the spot for days before ard days after the event. 
It isa pity that Lord Charles Beresford’s suggestion for a march 
past of ships in the Solent could not be carried out, so far as 
Saturday’s spectators are concerned. However, people will 
flock in their thousands and go away happy, no doubt. Still 
we would advise those of our readers who look forward to 
seeing ships as well as a review, to go on some other day 
than Saturday. None ofthe British ships, except the London 
and Sutlej, are of novel interest, but the ‘‘ foreign museum ”’ 
is aremarkably good one. It is best visited from Ryde—that 
is, if anything more serious than glimpses from boats full of 
excursionists is desired. 








THe illuminations at this review will be far superior to 
those usual. They run for three nights, and on the Thursday 
and Saturday search-lights will for part of the time replace 


| the lamps that suggest set pieces at Crystal Palace fireworks. 


These search-light displays will be extremely magnificent, 
and it is a matter of congratulation to whoever is responsible 
that the spectacular effect of search-lights on steam is to be 
used. The plan of colouring the lights is, perhaps, a little 
too suggestive of pantomime, but it will be very ‘‘ pretty.’’ 
Artistically the lights had better have been left natural—for 
search-lights make their own colours. Still, the artificial 
colours will, no doubt, prove a boon to the Royal Academy 
artists who may elect to paint it for next year. Nature’s 
colours with search-lights are not to be found in any paint- 
box. The best view of the search-light display will-be had by 
taking steamer round the fleet ; the ordinary illuminations, 
on the other hand, will be distinctly better watched from the 
shore. Of the foreign ships the Pobieda, Montcalm, and 
Illinois will be the most interesting to inspect. 





Vickers, Sons, AND Maxim have sent a model of a sub- 
marine (Holland type) to the Portsmouth Naval Exhibition. 
By far the finest model on view is that of the Good Hope, 
from Clydebank. An interesting point about this medel is 
that ventilating cowls are plentiful in it. In the real ship 
they are absent; so the fiat against cowls must be very 
recent: As we have before observed, we think the abolition 
of cowls a great mistake; but in these days of continual 
demands for naval “efficiency ’’ we suppose that something 
must be done of a dramatic nature. 








THE INSTITUTION OF MINING AND METALLURGY, SALISBURY 
Hovse, E.C.—The Council of the Institution of Mining and Metal- 
lurgy have decided to offer scholarships in mining and metallurgy 
to the following colleges :—The Royal School of Mines, two of £50 
each ; King’s College, London, one of £50; the Camborne School 
of Mines, Cornwall, one of £50 ; and the Durham College of Science, 
Newcastle-upon-Tyne, one of £50. Details will be published later, 
but in each ease the scholarships will be offered annually for three 
years, 
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SUGAR MACHINERY. 


Tue illustrations which we give herewith form a portion 
of a large order which has recently been completed by George 
Fletcher and Co., of Derby. That part of the plant 
which we propose dascribing consists of locomotive type 
boilers, juice heater, superheater, and crystalliser. Ten 
boilers were made in accordance with the drawing which we 
give on page 625. Four of these boilers were constructed to 
burn coal, the other six having brickwork furnaces, designed 
for the burning of green bagassa. The furnace fronts of the 
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same manner connected to the top portion, which is square 
in plan and just over 7ft. square, and is provided with a gutter 
at one side, so that the scum which forms on the top of the 
liquor can be brushed off into and withdrawn by the pipe 
shown. There are a number of vertical tubes, 1}in. inside 
diameter, arranged with spaces for the easy circulation of 
steam on their outsides. The whole of these pipes are not 
shown on the plan, but their positions are indicated by the 
intersection of the dotted lines. These heaters are, of course, 
fitted with steam connections, and are provided with 
facilities for draining water, &c. The drawing herewith 
renders further explanation unnecessary. 
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Fig. i_JUICE HEATER 


coal-fired boilers are also provided with openings, through 
which they can be fed with bagassa. There are four rings 
4ft. 2in. from centre to centre of riveting. The barrel is 
7ft. 6in. inside diameter, and it is 18ft. long over the tube 
plates, which are jin. thick. 
tubes, 34in. external diameter, No. 10 Imperial wire gauge 
thick, swelled to 33in. external diameter at the smoke-box 
end ; twelve steel stay tubes, 3}in. diameter, screwed into the 
fire-box tube plate, and fitted with double nuts at the smoke- 
box end; and nine steel removable tubes, 34in. external 


| |: oe 


Fig. 2—SUPERHEATER 


diameter, No. 10 Imperial wire gauge, having taper collars at 
fire-box end, and loose taper ferrules at the smoke-box end. 
These are arranged down the cenire, so that when taken out 
there is sufficient space to admit of a man getting in to clean 
the tubes, &c. There are also five longitudinal stays. The 
grate area in the coal-burning boilers is 49 square feet, and the 
total heating surface is 2452 square feet, 2252 square feet being 
in the tubes and 200 square feet in the fire-box, which is Tft. 
long, 6ft. 10in. wide at the top, and 7ft. wide at the bottom, 


There are 116 plain steel | 





The superheater used for these saccharine liquors is shown 
in section and end viewin Fig. 2, and in general outside 
appearance in Fig. 3. The body part is 10ft. between the 

| tube plates, and is made in one piece, the joint being made 
with a butt strip secured with two double rows of rivets. It 
| is of mild steel, the end plates being constructed of the same 
material. These end plates are riveted to angles riveted to 
the superheater body, and they form the tube plates of the 





| shaft has mounted on it two spiral stirrers, one on each sido 
|of the centre bearing. These stirrers are made of flat bars, 
|and are connected by a number of arms made of flat bar to 
|the shaft, to which they are bolted by U-shaped embracing 
|pieces. Each of thestirrers has a horizontal length of 9ft. 6in., 
| So that the two of them nearly take up the total length of the 
| crystalliser. As will be seen from Fig. 5, the shaft is revolved 
| by means of a worm wheel and worm, the worm wheel being 
|earried on the end of the shaft. The worm, which 
jis carried on a bracket mounted on the end plate, 
receives its motion from a _ gear wheel carried by 
| a bearing attached to this worm wheel bracket, and 
| it, in its turn, receives its motion from a pinion on a 
| horizontal shaft, which will eventually work a whole series of 
erystallisers. The stirring gear makes the complete revolu- 
tion in four minutes. The stirrer shaft is, at the end remote 
from the worm wheel, fitted with an arrangement for taking 
up the thrust of the spiral. The total capacity of the 
crystalliser is 5223 gallons. Each vessel—and we understand 
that there are four of them in this particular order—is fitted 
with two manholes on the top for charging purposes, and 
on the bottom of each thre is a reciangulire discharz3 
valve of the sluice type worked with a chain and chain wheel 
from the ground level. Each also has two thermometers ard 
the necessary steam and water connections. 











NEW PIER AT GREAT YARMOUTH. 
THE attractions of this popular seaside resort have been 
greatly enhanced by the addition of a new pier worthy of the 
town, which has just been constructed at a cost of about 
£70,000, by private enterprise, on the site of the old Britannia 
Pier. The new structure is 810ft. long. The neck, or narrow 
portion, is 50ft. to 65ft. in width and 610ft. long, and ter- 
minates in a parallelogram 200ft. by 144ft. On this larger 
area a handsome pavilion, capable of accommodating 3000 
people, has been provided, surrounded by ample promenade 
space. For the greater part of its length the pier is carricd 
on steel screw piles with girder supports, all braced together, 
and at the landing-stage head, where much deeper water was 
met, logs of Australian Karri wood, 50ft. to 7O0ft. in length, 
have been us2d. This timber has been chosen on account of 
its powers to resist the marine boring grub, and because, as is 
well known, it is remarkable for the hardness and density of 
its fibres. These huge logs weizh between three and four tons 
each. There are no less than 104 steel piles in the pier, 
screwed to an average depth of 15ft.; and 200 wood piles, 
which are driven to an average depth of 22ft. 
The pavilion is the work of Boulton and Paul of Norwich, 
| and is estimated to have cost about £15,000. It is bold in 
design, lofty, and surmounted with both dome and turrets. 
It possesses interior and exterior balconies, and the walls and 
ceilings have been tastefully decorated with ornamental 
plastic work. At the end of the pier is a landing-stage 16ft. 























apparatus. The inside diameter of the body is 3ft. 10in., | pl: ; 
and the diameter of the end plates is 4ft. Gin. There area! wide by 165ft. long. The structure has been built by the 
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number of stay bolts screwed into the end plates, and riveted 
over. There are 76 brass tubes 2in. in diameter, expanded 
into the tube plates at each end. These tubes are so arranged 
and provided with connecting pipes, or bonnets, at their ends, 
that the liquor is passed through them in a continuous 
| manner, while the steam supplied through the inlet at the 
top surrounds the outsides of the tubes, which are 10ft. long. 
| The bonnets, being secured to the end plates by bolts and 
| nuts, are readily removable for cleaning purposes. The whole 


and 8ft. 3in. high. The working pressure is 80 lb. per square | 


inch. The plates, stays, and tubes are of mild steel through- 
out. The total length of the boilers over the plating is 
20ft. 43in., and the height from the bottom of the bed-plate 














Fig. 3-SUPERHEATER 


to the steam stop valve hand wheel 19ft. 24in. They are | 


covered with non-conducting composition 44in. thick. For 
shipment, the boiler is divided into two parts, faced angle 
rings being riveted to the ends of each boiler and fire-box, 
these angle rings being riveted together when the boilers are 
on the site where they will work. The smoke-box pedestal 
forms the outlet to a brickwork flue, which is connected 
with the main chimney shaft, this latter being 160ft. high. 
The juice heater which we show in Fig. 1 has been 
specially designed for dealing with saccharine fluids. The 
bottom portion is of cast iron and is circular in section, and 
is fitted with juice inlet connection, run-off valve, and clean- 
ing doors, the bottom having a fall towards the outlet valve. 
This portion of the apparatus is 6ft. 3in. in internal diameter 
and about lft. 2in. high. The main body is also 6ft. 3in. in 
diameter and 5ft. 6in. high. It is bolted to the bottom 
portion by means of an angle ring riveted toit. It is in the 








apparatus is designed to rest on the four feet riveted to its 
under side. 

The form of crystalliser made by this firm for dealing with 
the massecuite is shown in section in Fig. 4 and in per- 
spective in Fig. 5. It is to this apparatus that the massecuite 
is taken after it leaves the vacuum pan. Here again mild 
steel is employed in the manufacture, and the whole apparatus 
is some 20ft. long by 7ft. 2in. internal diameter. Running 
from end to end of itis a long steel shaft 5in. square. This, 


the apparatus, is provided with a third bearing inside and 
carried on a cross bracket bolted to the sides, The square 








besides being carried in bearings fixed to the end covers of | 


Fig 4—CRYSTALLISER 


Great Yarmouth New Britannia Pier Company, the con- 
tractors being the Widnes Foundry Company, Widres, and 
the engineers Mayoh and Haley, Norfolk-street, Strand. 
The new pier will supply a much-needed source of pleasure 
for the numerous visitors to this bracing resort. 

The town of Great Yarmouth is showing considerable 
enterprise in catering for the patronage of pleasure-seekers. 
It now possesses one of the finest promenades in the kingdom, 
and has recently commenced to operate a system of electric 








C Fig. 5- CRYSTALLISER 


(tramways. It is well served by the Great Eastein Railway, 

| and arrangements have now been come to by this and other 

| railway companies whereby visitors from the West and Mid- 
land counties can reach the town more expeditiously than 
formerly. We hope that before long the Great Eastern 
Company will be encouraged to build a terminal station more 
worthy of the excellent service which it provides. 








A synpicare of French capitalists is negotiating for 
the establishment of a shipbuilding yard in Russia, with a capital 
| of fifty million roubles, 
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RAILWAY MATTERS. 


Tue Burma railways do not issue a guide. This duty 
devolves on the refreshment contractor, whose time-tables are 
usually two months after date. 


NOTES AND MEMORANDA. 


WE understand that there are now over 1600 members 


| of the Automobile Club. 


Tue Anatolian Railway Company is actively engaged | 
: pan) 8 } 


ii trying to obtain a concession to enable it to set to work at once 
with thé@construction of a small section of the Bagdad Railway for 
a distance of between 135 and 166 miles from Konia. 


Tue latest advices from British Columbia state that the | 


| 


| 


Cinadian Government has revised its railway policy and will not | 


give any land subsidies, but cash subsidies of from 4000 dols. to 
5000 dols. a mile. The Canadian Northern is subsidised to the 
extent of 5000 dols. a mile. 


Tue Americans are building railroads faster than the 
population is growing, though at a moderate rate compared with 
other prosperous periods. There were but 383 inhabitants per 
mile of railway in 1900, Europe had 2267, and British India had 
12,400. On the other hand, Canada had but 294, and Australia 306. 


Tue Highways Committee of the London County 
Council recommend the construction of fifteen new tramways, with 
a total length of 33 miles, and costing £1,740,000. They also pro- 
pose to purchase, at the agreed price of £205,000, the whole under- 
taking of the South London Tramways Company. 


THE amount paid during 1901, and to be paid during 
the present year by the Russian Government as a subsidy to the 
Eastern China Railway Company for the purpose of maintaining 
communication between Valdivostock and the ports of the Okhotsk 
and Behring Seas, will reach the total of £35,200 by the end of the 
navigation season of 1902. 


Giving evidence the other day before Mr. Compton 
Rickett’s Parliamentary Committee on the London United Tram- 
way Companies’ Bill, Mr. Charles Owens, general manager of the 
London and South-Western Railway Company, said that the section 
of the tramway company’s line already opened had reduced the 
railway company’s local traffic by 64 per cent. 


Tse Great Western Railway Company announces 
several alterations in its traia service for July, including two new 
express trains from Paddington to Penzance, both of which will run 
to Exeter without stopping. There are also to be two new 
expresses to the North. A number of trains to London have also 
been pat on from various places on the company’s system. 


A NEW railway speed record is reported from America. 
Oa the Burlington and Missouri Railroad a train consisting of nine 
cars and hauled by a ten-wheeled engine with 6ft. driving wheels, 
is said to have covered 14-8 miles in exactly nine minutes, or at 
the rate of 98-66 miles per hour. The section over which the 
record was taken was between Eckley and Wray, Colorado. 


Tue Tanga-Korogwe Railway in German East Africa 
had reached on December 3lst 47 miles, and therefore requires 
but 5 miles to reach Korogwe. 
Tanga-Muhesa and back, and another twice a week as far as 
Muyuzi. Another train runs daily up to Railhead, carrying stores 
and railway material. The construction of the line progresses 
slowly. 

From a return just issued it appears that there are 
$317 miles of railway now in course of construction, or likely to be 
undertaken, in India, of which only 820 miles are in the hands of 
the State, and 3497 miles are in the hands of companies. Of 
irrigation projects now in course of construction, there are 
934 miles of main canals-and branches, and 3073? miles of dis- 
tributaries, 

Tue Canadian Grand Trunk Railroad is having double 
lines laid along its entire system where they do not already exist. 
Eight construction gangs are now at work between Pickering 
and Bowmanville. The contractors for the double track between 
Jordan and Niagara Falls expect to have the work finished in Sep- 
tzmber. This will give the Grand Trunk a continuous double line 
from Montreal to Niagara Falls. 


Ir is announced from Erivan, the capital of Trans- 
Caucasia and 110 miles south-west of Tiflis, that a start has been 
made with the work of extending the Trans-Caucasus Railway 
from Erivan to the Persian frontier. The projected line will be 
constructed most probably to Julfa on the river Aras. Russia thus 
seems to have given up for the present the idea of building a rail- 
way from Baku to Resht along the south-western shore of the 
Caspian Sea. 

Tue Corean Government has begun to build a line of 
railway from Seoul to the Chinese frontier by way of Pochyényan. 
Some French officers are engaged in the work. The Corean 
Government has requested the Japanese and Chinese Ministers in 
Seoul to take steps to remove from Pochyinyan the Japanese and 
Chinese merchants who have settled there of their own accord and 
are carrying on trade, although the place has not yet been thrown 
open to foreign trade. 


Tue negotiations for the acquisition by the State of the 
railroads of three of the five Swiss companies have been completed ; 
they are in progress with the Jura Simplon Company. The 
State’s right to acquire the fifth, the Gotthard Railroad, does not 
begin till 1908. The State pays for its purchase with 34 per cent. 
bonds. Nearly all of these are taken in France, the Swiss 
apparently having better use for their money. The Swiss railroad 
stocks, however, were largely held in foreign countrie:. 


THE report of the Argentine North-Eastern Railway 
Company, Limited, for the year 1901 states that the permanent 
bridges on the eastern branch, Libres to Santo Tomé, have been 
completed prior to May 1st, 1902, and within the estimates. The 
gross receipts from passengers amounted to £16,169, as against 
£13,404, and from goods £35,195, as against £32,725. The result 
of the working of the line for 1901 shows a profit of £2854 4s, 8d., 
as compared with a profit of £838 5s. 4d. for 1900. The prolonged 
drought has unfavourably affected the receipts of the current 
year. 


THE Missouri, Kansas, and Texas Railroad has been 
conducting experiments in the use of oil mixed with coal for fuel in 
locomotive boilers, and, according to the statement of officials, the 
new method has proved highly satisfactory, and plans are now being 
perfected for its general adoption throughout the whole system. 
The mixing is done by placing the coal in a large tank and 
thoroughly soaking it with Beaumont fuel oil, thus greatly increas- 
ing the steaming power of the coal. By using oil in this form no 
changes are required in the fire-boxes of the boilers. The condi- 
tion of the foot-plate is indescribable. 


Tue report of Lieut.-Col. P. G. Von Donop to the 
Board of Trade regarding the accident to a passenger train near 
Hackney owns on April 25th has been issued. The report 
says that the splitting and derailment of this train can be entirely 
accounted for by the breakage of the axle, and that must therefore be 
regarded as the original cause of this accident. The fracture in the 
axle showed unmistakeable signs of a flaw, which was undoubtedly 
the ultimate cause of the breakage. No blame can, therefore, in 
his opinion, be attributed to any servants of the company in 
connection with this accident, but the occasion is taken to point 
out—as, indeed, has been pointed out before—that it is very 
unsatisfactory that no method has yet been devised by means of 
which it can be ascertained whether an axle is structurally per- 
fect throughout. Some methods by which flaws such as that which 
led to this accident can be dctected is much needed, 





There is a daily service between | Boge : l 
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In 1899 there were but fourteen boiler explosions 
reported in the German Empire. 

Tue total number of entries for 
motor car race speed section is 205. 

Pic iron will only alloy withsmall quantities of copper, 
whereas pure iron will alloy with any proportion. 

Nicke steel alloy of 36 per cent. has the least co- 
efficient of expansion of any known metal, being only ;'; that of 
iron. It is, therefore, specially adapted for the pendulums of high 
grace clocks ; no compensation for variation of temperature being 
necessary. 

THE export of steel rails from Dunkirk increased from 
6088 tons in 1900 to 31,322 tons in 1901. This increase was owing 
to large shipments having been made to the French colony of 
Cochin-China. As a result of the requirements of the French 
colonies the exports of all kinds of iron work have increased. 


the Paris- Vienna 


Tue influence of the voltage in the formation of ozone 
formed the subject of a communication to the Paris Academy of 
Seiences by M. A. Chassy. When the voltage is sufficiently high 
for the discharge to take place, the author finds that the produc- 
tion of ozone is proportional to the square of the difference of 
potential which exists between the armatures. 


A rEPpoRT worthy of Jules Verne comes to us from 
America of a Brooklyn inventor who is desirous of demonstrating 
an aérial coast-defence cruiser, built of aluminium and steel, and 
weighing nearly 20 tons. It is claimed by the inventor that his 
airship will have accommodation for a crew of eight men, and 
could destroy any navy in the world at a distance of 100 miles, 


In 1900, 167 mines in the. Westphalian coalfields, em- 
ploying 226,706 workers, produced 59,000,000 tons of coal, valued 
at £29,398,000. Of this quantity 57 per cent. was bituminous, 
30 per cent. gas, and 13 per cent. anthracite. The average price 
was about 8s. 6d. per ton, as compared with 6s. 6d. in 1895. The 
average wage was barely 4s. per day, and the average output 
per man per annum was 275 tons, as compared with 345 tons in 
Upper Silesia. 

RovGuHLy it may be assumed that the new blast fur- 
naces which will start in the United States this year will produce 
about 3100 tons daily, and that the plants which are expected to 
go into operation in 1903 will reach a daily product of 5500 tons. 
Altogether, in the winter of 1903, the productive capacity of the 
furnaces in the United States may be swollen by about 11,600 tons 
per day, or by 4,000,000 gross tons per year. Since the output 
this year may amount to 17,750,000 tons, this country would have 
a capacity on entering 1904 of over 21,500,000 gross tons per 
annum. 


THE credit of having reached the highest altitude on 
They 
first went up to the height of 30,000ft., losing consciousness for 
brief intervals. They continued to ascend to 33,790ft., when one 
of them became completely unconscious, and could not be aroused. 
The other atronaut, after making a great effort in opening the 
valve to descend, also became insensible, and neither of them 
recovered till the balloon dropped to 16,000ft. 


A summary of the recent prize firing of H.M.S. Terrible 
at Hongkong has been issued by Captain Percy Scott. The 
results were below those of the two previous years, and Captain 
Seott has discovered that this was due to the cordite having been 
exposed to the sun, and hiving acquired a temperature of 90 deg. 
instead of its normal temperature of 63 deg. Hence the muzzle 
velocity was increased, and many well-aimed shots went over the 
target. At 1600 yards range the firing was carried out with sights 
lowered to 1300 yards, and excellent results were produced. 


ALTHOUGH June has been generally damp and cold, the 
average rainfall in Manchester has not been exceeded, and it was 
reported at a meeting of the Manchester Water Committee last 
week that the stock of water in the Longdendale reservoirs is not 
now so large as it was earlier in the month. The rainfall since 
June lst over the collecting area was no more than 1-35in. It 
was also stated that the stock was calculated to be 4,034,000,000 
gallons, equivalent to 106 days’ supply. On June 5th there was 
a stock equal to 111 days’ supply. This time last year the stock 
was equal to only 88 days’ supply. 

In 1900 the number of persons employed in mines and 
quarries was as follows:—The world, 4,475,355; the British 
Empire, 2,883,290 ; the United Kingdom, 908,412; the United 
States, 506,830 (returns incomplete) ; Germany, 733,683; France, 
309,815; Belgium, 171,467; Austria-Hungary, 226,330; Russia, 
286,983 ; Italy, 102,728; and Japan, 119,667. The number of 
fatal accidents in collieries per 1000 persons employed in 1900 was 
as follows :—Great Britain, 1-29; Germany, 2-19; Austria, 1-08 ; 
France, 1-42; Belgium, 1-05; and United States, 3-29. In the 
United States the death-rate, both in bituminous coal mines and 
in anthracite mines, is considerably higher than in the United 
Kingdom. 

ImporTANT trials of a new quick-firing field gun, 
designed by Vickers, Sons and Maxim, Limited, took place at 
Eynsford last week. A rate of aimed fire of twenty-five rounds a 
minute was easily obtained, which gave great satisfaction. Experi- 
ments were also carried out with a new 1-pounder pom-pom, 
arranged for pack-mule transport, the maximum load, including 
the saddle and harness, complete, being 289]b. The equipment 
was unloaded and brought into action in 1 min. 27 sec., after which 
the programme was carried out, giving a rate of fire of 240 rounds 
a minute, all the shots being on the target at 1000 yards. After 
firing the pack equipment was unloaded and re-packed on the 
mules ready for marching off in1 min. 15 sec, 


A 20-KILowatTr? alternator, operated by a Pelton water 
wheel, receiving its water from the delivery side of the main 
pumping engine, is a novel feature of the electric plant of the 
waterworks of St. Louis, This electric plant is an adjunct of the 
waterworks plant, and furnishes current for the municipal railway 
extending from the Baden pumping station to the Chain of Rocks 
and for lighting the several buildings belonging to the Water 
Department and located in a distance of about five miles along the 
the Missouri River. It is stated that tests have shown that the 
Pelton water wheel is so efficient that this generator is operated 
on a total steam consumption of about 301b. per electrical horse- 
power-hour, which is probably much less than could be obtained 
with so small a unit by direct connection to an engine. 


A SINGLE-PHASE power and lighting plant at La Goule, 
on the French-Swiss frontier, consists of three turbines of 500 
horse-power, and one of 650 horse-power, built by Escher, Wyss 
and Co., and working under an effective head of 85ft. 3in. Their 
efficiencies are 79 per cent. at full load, and 80 to 81 per cent. at 
three-quarter load. The alternators are coupled directly to the 
vertical shafts of the turbines, and generate at 5500 volts, with a 
frequency of 50 cycles per second. The longest high-tension line 
is to the town of Renan, 12 miles distant. There are eleven sub- 
stations in various towns, with distributing networks to the 
smaller villages. The charge for private lighting is 1s. 2d. per 
annum per candle-power, while in factories a charge of 8s. 4d. per 
annum is made for a 10 candle-power lamp. The charges for 
motors vary, ace-rding to size, from £22 to £13 10s., or less per 
Qorse-power per annum, 





MISCELLANEA. 


TorrenHam District Council has decided to purchase a 
motor combination chemical engine, fire escape, and hose tender, 


A sPECIAL electrical engineer is to be engaged from 


| England by the Ceylon Government and the Colombo Municipality 


combined. 


THERE appears to be a good opening in the field of 
electrical engineering in India. Bombay, for instance, with a 
population of 750,000, has not yet adopted the electric light, and the 
tramways are operated by horses, 


We are informed that at the last meeting of the Cycle 
Engineers’ Institute a committee was appointed to consider the 
possibility of certifying cycle mechanics, more especially repairers, 
and to report the result of their deliberations to the council. 


THE rapid extension of machine mining in the United 
States is very remarkable. In 1891, it is stated, only 6-7 percent. 
of the output of bituminous coal was obtained by the aid of coal- 
cutting machinery, while in 1900 the proportion had risen to 25 per 
cent, 

WE are informed by Mr. C. T. Crowden that the motor 
fire engine which he constructed some time ago, and concerning 
the performances of which some disparaging remarks appeared in 
the Press, was recently tested severely, and came out of the ordeal 
successfully, 

A serious explosion occurred last week at the Electric 
Fuse Works, near Chorley, two persons being fatally, and one 
seriously, injured. The building in which the explosion occurred, 
which is distinct from the main erection, was completely shattered. 
The cause of the disaster is said to have been friction arising from 
falling detonators. The shock of the explosion was felt throughout 
the town. 


THE non-unionist trouble has reappeared in an acute 
form in the South Wales coal trade, the Federation workmen of 
the Cwmaman Colliery, over 1000 in number, having passed a 
resolution, which has been forwarded to the proprietors, the 
Cwmaman Coal Company, intimating that unless, within the 
ensuing week, the non-unionist hands employed at the colliery 
join the Federation, the unionists will strike work, 


TueRE is now being exhibited by Tangyes Limited, at 
35, Queen Victoria-street, London, an historical relic of the 
greatest interest and importance—no less than the first locomotive 
ever made and run in England. It was invented and constructed 
by William Murdock, the well-known assistant to James Watt, 
who, second only in importance to Watt himself, invented 
numerous devices in connection with steam engines, 


Our Manchester correspondent says that the 'Change 
on Tuesday was altogether unsettled by news of the King’s illness 
and postponement of the Coronation, but it was generally under- 
mrs that closing of Exchange and works apeaes would have to 
goon. Moderate business coming forward. Lancashire and some 
Scotch brands of pig iron advanced 6d.; Middlesbrough a trifle 
easier ; other branches unchanged. Manufactured iron and steel 
steady at late rates. 


Ir is stated that there has been an important discovery 
of coal near Rowley village in Staffordshire, where excavations 
have been going on for some years. The seam which has been 
struck is reported to be about 160 yards from the surface. It is 
calculated that there will be about fifteen acres of first-class coal 
within the mining estate. The discovery, which has been made 
only after an expenditure of nearly £20,000, has given the greatest 
satisfaction throughout the district. 


Tur new wireless telegraph station erected by Mr. 
Marconi at Tablehead, Cape Breton, has, according to a Halifax 
message, now been completed, and the apparatus installed for the 
proposed Transatlantic service. The feature of the installation is 
the signal towers, which are 215ft. high. It had been arranged, 
if possible, to send a message from the new American station to 
the King on the occasion of his Majesty’s Coronation ; but it is 
feared that time is too short to permit of this arrangement being 
carried out. 


In Chicago it is proclaimed that no electric, steam, or 
other mechanically-propelled vehicle, while standing in any park 
or on any boulevard, street, or drive, shall have any of the 
machinery or generating plant in operation. Further, no person 
shall cause or permit any such vehicle to emit smoke, je or 
offensive odours while in any park or on any of the boulevards, 
and no bell or gong is to be rung or other mechanical alarm given 
by any occupant of an automobile. A regulation limiting the 
speed of motor cars to eight miles an hour 1s also made. 


Last week the United Collieries Company, Limited, 
issued to its shareholders a statement calling a meeting for July 
1st, and announcing that they have entered into a provisional con- 
tract for acquiring by purchase twenty-three coiliery concerns, 

rincipally situated in Lanarkshire. The properties proposed to 
. acquired have been valued at £2,275,762, and are estimated to 
be capable of producing a total of 6,000,000 tons per annum, and 
that there is sufficient proved and readily accessible coal to yield 
this output for fully thirty years. ‘The total output of coal in 
Scotland is approximately 33,000,000 tons per annum, so that the 
company, so enlarged, would produce almost 20 per cent. of the 
total output. 


Tue Admiralty have issued special instructions to all 
the recruiting depdts throughout the country, impressing upon the 
officials the importance of every effort being made to secure 
desirable candidates for entry in the Navy as engine-room artificers 
and stokers. As a special inducement to the former branch of the 
service the number of artificer engineers—warrant officers—is to be 
increased from 120 to 200. This will mean promotion for eighty 
engine-room artificers to chief rank, which is to be maintained at 
a strength of 753, whilst the engine-room artificers will be increased 
from 2401 to 2546. A large number of additional chief and leading 
stokers are to be made, and this branch will be increased from 
21,963 to 22,927. 


Tur Telephones Committee of the Manchester Cor- 

ration who recently visited Glasgow and made special inquiries 
with regard to thesystemof municipal telephony there established, 
have resolved—‘‘ That in view of the approval of the City Council, 
which has been already given to the establishment of municipal 
telephony within the Manchester area, and the information now 
received as to the satisfactory working of the Glasgow municipal 
telephonic service, it is advisable that the application to the Post- 
office for a municipal licence on behalf of tbe Corporations of Man- 
chester, Salford, and Stockport, should be proceeded with, and that 
all the ssary arrang ts be entered into by those corpora- 
tions with this object.” 


Tue Council of the Institution of Mining and Metal- 
lurgy has decided to offer scholarships in mining and metal- 
lurgy to the following colleges:—The Royal School of Mines 
two scholarships of £50 each ; King’s College, London, £50; the 
Camborn School of Mines, Cornwall, £50 ; and the Durham College 





of Science, Newcastle-on-Tyne, £50. These scholarships will be 
In addition to the other work for the 


offered for three years. 
adva t of technival education in mining and metallurgy the 
Institution have submitted to the Board of Education a compre- 
hensive scheme for affording practical experience in workshops 
throughout the kingdom to the mining and metallurgical students 
and it is expected shortly to be put in force. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuavs, 7, Kumpfgasse, Vienna f, 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND Curvitier, Rue dela Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocxuaus, Leipzic ; A. TwritmrvER, Leipsic. 
INDIA.—A. J. ComBripex AND Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHER AND Co., 807, Corso, Rome ; Bocca Frerxs, Turin. 
JAPAN.—KELLy anv Watsu, Limirep, Yokohama, 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Rickur, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—GorpDoN anv Gotcu, Long-street, Capetown, 

R. A. THomPson AND Co., 33, Loop-street, Capetown. 

J.C. Jura anv Co., Capetown, Port Blizdbeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontrEAL News Co., 386 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrgrnaTIonaL News Co., 83 and 85, 

Duane-street, New York ; Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg ty anv Watsu, Limirsp, Singapore. 
CEYLON.—Wisayartna AND Co. Colombo. 





—— 





SUBSCRIPTIONS. 


Tue EncinegR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 lds. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Cioru Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, untii further notice, be received at the rates 
given below. Foreign ‘Subscribers paying in advance at these rates 
will receive Tak ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz EnGingER, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Copies. Tuick PaPer _ 
Half-yearly £0 188. Od. | Half-yearly . Os. 8d. 
Yearly ‘ £1 168. Od. | Yearly ae rH Os. 6d. 

e difference to cover extra postage.) 
ADVERTISEMENTS. 


ef The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When | 
en 2ivertisement measures an inch or more, the charge is 10s. per inch. 
A'l single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before | 
Six e’clock on Thursday evening; and, in consequence of | 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 

Letters relating to Advertisements and the Publishing 


Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor v of Tus Tux ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON."’ 


tment o7 the 
ite; all other 








PUBLISHER’S NOTICES. 





* * With this week's number is issued, as a Supplement, a Tiro-page | 
Bombay, Baroda, and | 


* Drawing of a Six- -couple ed Tank Engine, 
Central India Railway. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested | 
to notify the fact should they not receive it. 


*.* THe JAPANESE LINE-OF-BATTLE SHIP HATSUSE.—Our teo-page | 
supplement of the above may be had, printed on Japanese vellum | 


piper, upon a roller, price 18., by post 1s. 1d. 





*,” If any subscriber abroad should receive THE ENGINEER in an 
“im perfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
if suffered, can be sonal ty obtaining the paper direct from | 
this office. 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

427 All letters intended or insertionin Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof 0) good faith. No notice 
whatever can be taken of anonymous communications, 

4a Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


A. G. G.—We cannot advise you to go abroad unless you have friends or 
a little money which you are prepared to lose. 

M. P. G. (Leith).—We would suggest that you should write to Allen, 
Harrison and Co., Commercial-street, Knott Mill, near Manchester. 

J. H.—No doubt your case isa hard one. It is possible, however, that 
matters will come right in the end. We do not publish books, and so 
are unable to help you. 








MEETINGS NEXT WEEK. 
RéxtoEN Sociery.—Thursday, July 3rd, at 8.30 p.m., at 20, Hanover- 
square. Annual general meeting. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, 
Convention, London, July 2nd, 3rd, 4th, and 5th. 
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THE PREFERMENT OF PANAMA, 


“ComMoNn sense has triumphed over sentiment, 
reason over prejudice. The opinion of the country, 





ithe Central American isthmus. 





once overwhelming for Nicaragua, has been revolu- 
tionised by arguments, by facts, and business 
considerations.” Thus writes one of the sanest and 
best-conducted of New York newspapers concerning 
recent developments of the prolonged, sometimes 
acrimonious, and often involved controversy regard- 
ing the choice of route for the much-discussed 
American inter-oceanic ship canal. Readers of the 
f= series of articles on this question, the first 
| published in THe ENGINEER towards the close of 
ithe year 1900 and the second of which is now 
| appearing, will have received with small surprise 
ithe intelligence cabled from the United States 
| during the past few days, and will recognise in the 
| preceding quotation full justification for the views and 
confidence we have so frequently expressed. It is 
| impossible, under the circumstances, to avoid some 
measure of personal satisfaction; for, although we 
may have contributed nothing to the actual result, 
| we can at least claim to have enlarged public know- 
| ledge of existing facts and very possible contingen- 
| cies. Our object has been not so much to protect 
| America from the consequences of an unwise choice 
| as to ensure, in any event, the safeguarding of British 
interests. 

| It has been the fashion during recent years to 
| represent the Isthmian Canal question as a matter 
| for the exclusive consideration of the United States, 
| and as one important to the British Empire only in 
comparatively small degree. A very similar feeling 
| prevailed in this country prior to the opening of the 
| Suez Canal; but of this, thanks to our unrivalled 
political and commercial influence during subse- 
quent years, there were no evil consequences. He 
| would be a bold prophet, however, who asserted a 
corresponding issue to the opening of an inter- 
oceanic ship canal in the Western Hemisphere. The 


| legitimate interests of Europe, and of Great Britain 
| 


| pre-eminently, involved in this enterprise are no 


| less pronounced than those of the United States 


jand they will be strengthened or jeopardised in 


| | direct proportion to the amount of thought devoted 


| to the subject by England, and the degree of her pre- 
| paredness for the revolution in a very large propor- 
tion of the carrying trade of the world, which will be 
the inevitable result of a maritime highway across 
The Empire has 
much to gain, but more to lose, under certain con- 
ditions ; and it would have been necessary to have 
taken very careful stock of our position, consequent 
upon the supersession of the Clayton-Bulwer 
Treaty, had Congress—instigated either by mistaken 
patriotism or an idea of overreaching us—com- 
mitted the stupendous folly of irretrievably asso- 
ciating the United States with the perils and un- 
certainties of the Nicaragua route. 

Thanks to an overwhelming consensus of expert 
opinion on the other side, and to circumstances 
which have been or will be discussed in the series of 
articles now appearing in THe Enainrer, this 
danger has been averted, and there is at last, after 
four centuries of thought devoted to the subject, 
good prospect that, within another decade, the 
world will witness the full fruition of Columbus’s 
magnificent discovery. The proceedings of Con- 
gress, to which we owe the present situation, cail for 
but brief explanation. It will be remembered that, 
early in January, immediately after the ratification 





of the canal treaty with Great Britain, and with 
contemptuous disregard of the latest findings of the 
Isthmian Canal Commission, the House of Repre- 
sentatives at Washington reaffirmed the principle 
that the proposed highway must ab initio be 
American by adopting almost unanimously the 
so-called Hepburn Bill. This measure empowered 
the President to proceed immediately with the con- 
struction of a Nicaragua canal, and to draw upon the 
Treasury for that purpose up to 180,000,000 dols. 
From the House the Bill passed to the Senate, 


and was by the latter referred to its Committee 
on Inter-oceanic Canals—a body largely in- 
fluenced by Senator Morgan, its chairman, and 


a pronounced advocate of the more popular route. 
By this Committee the whole question was very 
exhaustively discussed, and eventually the Bill, in 
charge of Senator Morgan, was favourably reported 
to the Senate. It has on several occasions been 
the subject of warm debate by that body; but 
it was not until Thursday in last week, after 
much preliminary skirmishing and lobbying, and 
many semi-official intimations that the end of an 
almost barren legislative session was near at hand, 
that the contending parties risked the arbitrament 
of a definite vote. The first test of strength was 
on a proposal favouring the adoption of the 
Nicaragua line, to the effect that the President 
should be empowered to order the construction of the 
longer and more costly canal, should he believe that 
the interests of the United States would be best 
served thereby. This was rejected by 42 votes, a 
majority of 10, and then Senator Spooner’s amend- 
ment to the Morgan-Hepburn Bill was adopted, 
first by 42 votes to 34, but ultimately, as a sub- 
stantive motion, by the more emphatic vote of 67 
to 6. Put briefly, this means that the heretofore ill- 
starred Panama enterprise is to be acquired and com- 
pleted by the Governmentof the United States, should 
it appear to the President that all “rights, privileges, 
and franchises ” needful for placing the canal, dur- 
ing construction and after completion, under the 
absolute control, management, and ownership of the 
Republic, can be secured from the New Panama 
Company, as concession-holders, and the State of 
Colombia, as owners of the soil. There is little 
doubt that Mr. Roosevelt and his Cabinet are 
already convinced on these points, for the company 
has proved its ability, in fact as in right, to transfer 
its concessions and holdings by a legal and positive 
title, “free of all difficulties and contentions, of 
whatever nature, or from any person whatsoever ;”’ 
while the Republic of Colombia has agreed to grant 
to the United States administrative and other rights 
within the canal regiof, certainly not less favourable 
than those offered by Nicaragua and Costa Rica. 
At the moment of writing, we are without positive 
knowledge as to the issue of the controversy between 
the two branches of Congress; but every circum- 
stance points to the conclusion that the House will 
give way, not only without demur, but even with 
real satisfaction. Very suggestive of the change 
which has recently occurred in American opinion 
are the facts that the Senate Conference Committee 
includes such unyielding opponents of the Nicaragua 
project as Senators Hanna and Kittredge, and that 
their colleague, Senator Morgan himself, has can- 
didly admitted the decisive character of his defeat, 
and that there no longer exists any alternative to 
the semi-completed canal between Colon and 
Panama. Let us hope that the future of that enter- 
prise will belie its past, and that, in the coming 
years of triumph, the people of the United States 
will always bear in mind the oft-repeated assevera- 
tion that not ‘exclusive privilege or preferential 
right,” but a sincere desire to see the canal 
dedicated “to the common use of all nations, on 
the most liberal terms and a footing of perfect 
equality for all,” summed up the true and fixed 
policy of the Union as to a trans-isthmian canal. 


SUBMARINES FOR THE BRITISH FLEET. 


THE submarine seems to have run its course as 
the daily newspaper substitute for the monster 
gooseberry. No longer is it a thing of much interest 
to the man in the street. This, of course, is greatly 
to the advantage of the submarine, for it was well- 
nigh impossible to take it seriously when the myth 
was the staple detail. Now it is to be assessed. 
There are naval officers who believe that the sub- 
marine has a great future; there are others who 
hold the exact reverse. Speculations in either 
direction seem to us equally idle. It is of very little 
moment whether submarines may be the sole war- 
ships some two hundred years hence; the only 
submarine with which we are concerned is the boat 
of to-day. Is the boat of to-day of any danger or 
use to us ?—that is the question of practical value. 

Now, it is fairly easy to sum up approximately 
the present position. First of all, every boat in 
existence is an experiment, and to a greater or less 
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extent a failure. By this we do not mean that any 
one of them fails in such purely mechanical virtues 
as being able to sink and rise, steer, move, and 
remain under water. An ordinary diver can do 
that; but this does not confer war uses on him 
Submarines—or most of them—can fire torpedoes ; 
but a diver is equally capable of attaching them to a 
ship. We have to look for more than this in order 
to place the submarine higher than a mechanical 
toy. Taking the submarine without the gilt and 
gingerbread, we tind that to-day it has the following 
war qualities :—(1) It can operate within a radius 
of about twenty-five miles, given a “ mother ship” 
to look after it. (2) By aid of the periscope or 
some similar device it has some vision in smooth 
water. (3) By means of the gyroscope or gyroscope 
and periscope combined it can be steered with fair 
accuracy upon any point. Judicially worked out, 
this really amounts to saying that for all practical 
purposes the submarine to-day is a “ Brennan” 
without controlling wires, which exchanges high 
speed for a greatly extended radius. Its advocates, 
of course, claim far more; but till greater speed 
and, above all, more extensive vision are secured, 
the submarine at sea must be like the “ unmounted 
man” trying to chase a De Wet. The unmounted 
man was fully armed for killing the elusive Boer ; 
the trouble was that only by pure accident could he 
arrive at any spot with his quarry. The submarine 
is in much the same plight. It is a mole trying to 
catch a horse—it has to wait for its quarry to come 
to it. And that is not “war.” It is not even 
“ magnificent.” 

All this, of course, we have in one form or 
another said before, and we certainly should not 
return to the subject were this all that we had to 
say about it. It is not all; we have reiterated this 
much solely to make our position quite clear in 
dealing with the latest discovery about submarines. 
Briefly, this discovery is that ‘the submarine is 
the weapon of the stronger power.” Hitherto the 
submarine has been regarded as a_ defensive 
weapon, and its use thus detailed. Armed with the 
idea, we have experimented towards its destruction 
with some measure of success. Now we have 
swung round, and are far more interested in push- 
ing forward its limited means of attack. At the 
same time, our neighbours across the Channel, who 

till lately cherished the submarine as the special 
attack-weapon of the weaker fleet, have been 
diligently seeking a means to destroy it. This, at 
Toulon, has been done time after time with balloons, 
from which a submarine was observed without the 
slightest difficulty, and then “destroyed” by a 
torpedo boat acting in conjunction with the balloon. 
The meaning of all this is intelligible enough. How- 
ever defensively useful a submarine may be inside 
a harbour, mines, forts, and Brennans already con- 
stitute a full defence, rendering the submarine 
superfluous, if not a direct aid to the attack through 
the chance that it will entangle itself with the mine 
field. Outside the harbour it must, save for a very 
short distance, have its ‘mother ship.” That is 
all very well, but if the enemy’s battleships cannot 
hold the sea, how is the ‘‘ mother ship” to doso? It 
is, in fine, suicide for her to attempt it. Thus at 
one fell stroke the submarine is robbed of the most 
important part of its being. 

With the stronger power the case is quite 
different. The “mother ship” can proceed where she 
likes, and the fortified harbour may no longer be a 
sure refuge to the weaker fleet. Submarines are 
cheap, and their crews very few in number. There 
is no practical bar—supposing the boats available— 
to the number to be sent in, unless the enemy pro- 
tect himself with such under-water entanglements 
as will also shut him in for good. It is urgently 
necessary, therefore, for the weaker power to find 
an antidote that shall be practically certain. It is 
unlucky for the weaker that this new danger for him 
should lie in the submarine that he has nursed so 
tenderly, but facts are facts. 

Things being thus, there can be little question 
that the British Admiralty is right in electing to 
have submarines, because, however imperfect they 
may yet be, their moral effect may be advantageous 
to us. Whether in adopting the “sea-going” 
Holland type it is right, is another matter. For the 
future it may, perhaps, be wise ; but for the present 
it is, at least, very doubtful. Effectively to use 
submarines we need many, and—since the command 


of the sea is tolerably sure to be ours—dependence | 
upon a “mother ship” is no particular drawback. | 


Therefore, it might be wiser to seek out the smallest 
possible submarine and develop it with the one sole 
object of harbour attack in view. We cannot but 
feel that something on the Goubet lines, a small 
boat of which any warship can carry a couple, would 
serve better than larger boats that cannot be so 
transported. The smaller the boat the more easily 
is she multiplied, while the smaller the crew the 
less risk is there cf panic. We cannot too clearly 


keep before us that the submarine, even if immune 
now, will be so for a very short time; the day is 
bound to come when it will be as vulnerable as the 
destroyer. This being so, only numbers offer a 
| chance of effective use. This doctrine has curtailed 
| the dimensions of French submarines ; ere long it is 
‘likely to curtail ours. As yet, however, we have 
failed to realise properly that the mechanical 
efficiency of a submarine is of no account against 
its war uses. For war we will have to use the best 
tool to hand, not the tool that may be best at some 
indefinite future date. Most of the failures in war 
are due to an inability to appreciate properly this 
distinction. 


PETROL ENGINES FOR TRAMWAYS. 


Not long ago the engineer of a light railway in 
Ireland arrived at the conclusion that he could 
work some of his passenger traftic to more advantage 
with a motor carriage than with a locomotive. Some 
ten or a dozen passengers only wanted conveyance, 
and it seemed absurd to send a train with a heavy 
engine a distance of seven or eight miles with so 
inadequate a load. He made inquiries, and could 
not succeed in finding a firm who would build the 
vehicle he wanted. So far as we are aware he has 
not succeeded yet. It seems to be a little remark- 
able that this particular class of work has not yet 
been exploited. We suppose the fact can be 
explained by the pressure of other business. No 
doubt a certain amount of experimenting must be 
done before the best results are obtained, and this 
for the moment no one cares to undertake. 

There is a great deal to be said in favour of the 
use of petrol engines for working country tram lines 
and light railways. Twenty horse-power will suffice 
to give a speed high enough for any tram line on 
an ordinary road. When we consider how much 
the resistance would be reduced by rails, it is 
evident that machinery of not greater power would 
suffice for the propulsion of a tram car carrying 
some forty persons. The gradients are not in any 
way excessive. Indeed, it is difficult to suggest any 
valid objection to the system. The points in its 
favour are quite numerous. The cost of petrol is 
very small. When we remember that a motor car 
weighing 27 cwt. will carry five persons at fifteen 
miles an houron an ordinary highway 100 miles, 
with 4 gallons of petrol costing 4s., it is easy to see 








that in the matter of economical working such a car 
as we suggest would be very hard to beat. It 
cannot be beaten at all when the number of trips 
made per day is small. The capital outlay is as 
nothing compared to the cost of an electrical instal- 
lation. Unless a road is worked up near its capa- 
city, electricity will not pay as motive power, unless, 
indeed, water power is available, as in Mr. Trail’s 
line between Portrush and the Giant’s Causeway. 
The motor consumes nothing when it is not earning 
money, and the outlay for repairs cannot be large. 
It is well known that the principal cost of running 
a motor car is the upkeep of the tires. Nothing of 
this kind would be incurred on a tramway. 

One of the great objections to the petrol engine is 
the noise and vibration which it sets up. It is for 
the latter reason that pneumatic tires are essential. 
But in the tramcar it would be quite possible to 
use ordinary railroad wheels with steel tires, and 
the engine could be so cut off and isolated with 
india-rubber pads and springs that no vibration 
would reach the car; on many roads only one speed 
would be required, on still more two would suffice. 
The number on which three speeds would be neces- 
sary must be very small indeed. The vibration so 
objectionable when a car is standing could be 
entirely avoided by the use of the electric starter 
now coming into favour. It is with its aid no longer 
necessary to keep the engine going when the car is 
standing, to avoid the trouble of using the 
starting winch. We cannot think that any firm which 
has had experience in building motor cars would have 
the least trouble in designing a tram car which would 
satisfy every requirement. Even if objections were 
raised to the explosive engine, it would be easy 
enough to produce a steam car, using liquid fuel, 
which would do excellent service. 

Apart altogether from tram lines, there is another 
use to which the motor car could be put which might 
well commend itself to railway companies. There are 
not a few places in the country now which are stations 
from which short branch lines run. It often happens 
that three or four passengers would fain use this line, 
| but cannot do so because the last train, let us say, 
has gone. The station can be reached by the main 
line, and there the journey must end unless the 
travellers hire a carriage. At such stations there 
might be provided a light railway vehicle propelled 
by a petrol engine, and this could be sent away as a 
“special” at any time at very small expense. 
Again, not a few railway stations are a mile or so 





from the town from which they take their name. 





The railway companies have not found it pay to run 
horse-drawn vehicles between the town and the 
station. They ought to have no difficulty in using 
a suitable motor car for the purpose. 

At the present moment electricity is carrying all 
before it as an agent for propelling public vehicles. 
There is, however, undoubtedly a large field in 
which the petrol motor could be applied to far 
greater advantage than any other mechanism it 
seems possible to devise. Nothing whatever worth 
the name has been done in this direction. Indeed, 
we fancy that the cars running between Hastings 
and Bexhill represent, with very few exceptions, the 
only omnibus service by petrol engines in this 
country. Omnibuses of the kind have been tried in 
South London, but they have for some cause not 
succeeded. We cannot cite a single case in which 
petrol is in use on a tramway. The time is, how- 
ever, coming, and we venture to hope that it will 
not be left for the American or the German to teach 
us how to extend the use of petrol in this direction, 








NEW RAILWAY FROM NOTTINGHAM TO 
RETFORD. 


THIS proposed new railway is 30 miles in length, and since 
the rejection of the London and Brighton Electric Railway, 
with a length of 47 miles and a capital of £12,000,000, holds 
the record for mileage in Private Bills of this description in 
the present session. It may be stated that the Sheffield, 
Rotherham, and Bawtry undertaking ran it rather closely 
with 27 miles, but as the preamble of this Bill was declared 
not proved, there is for the present an end of it. The Great 
Northern Company’s Bill, which seeks for powers to make 
certain new lines in South Yorkshire, and to spend £2,000,000 
upon 25 miles, is well advanced, having passed its third 
reading. The Bill for the Nottingham and Retford Railway 
is passing through Parliament as an unopposed Bill, and was 
read a third time in Aprillast. It petitions for the incorpora- 
tion of a company to construct a line between the above- 
mentioned towns, and to form junctions and connecting lines 
with the Great Northern, Great Central, Midland, and 
Lancashire, Derbyshire, and East Coast Railways. 

The route of the new line will be seen from the accompany- 
ingmap. It makesa direct connection between the town of 
Retford and the capital of the county, and thereby greatly 
improves the existing intercommunication. 

The line itself commences at Nottingham by junctions with 
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NOTTINGHAM AND RETFORD RAILWAY 


both the Great Northern and Great Central Railways, and 
passing to the east of the village of Arnold, and tunnelling 
under Dorket Head, emerges in the Calverton valley. From 
this point, proceeding over an undulating country by alternate 
cuttings and embankments, it passes a short distance to the 
west of Calverton, and crossing the Nottingham and Oxton 
road near Watchwood Farm, continues in a more of less 
direct line northwards, past Salterford Dam to Farnsfield. 
Crossing the Manfield and Southwell line of the Midland 
Company near Farnsfield Station, the line passes under 
Eakring Brail Wood to the village of Eakring, and proceeding 
to the west of Jordan Castle Farm, it is continued by another 
tunnel under Wellow Wood, emerging on the other side 
near the Lancashire, Derbyshire, and East Coast Railway, 
which it passes over, and from which point it passes between 
the villages of Boughton and Kirton to Walesby, and thence 
past Elkesley to a junction with the Great Central Railway 
immediately to the east of Retford Station. 

The line is being promoted by the large landowners 
through whose estates it passes, with the intention of davelop- 
ing the very important coalfield which is believed to exist 
under this portion of the county. 

The engineers for the construction of the new line are 
Messrs. Edward Parry and F’. W. Bidder, MM. Inst. C.E , to 
whose courtesy we are indebted for the above information 
and plan of route, 
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PEAT FUEL 


WORKS, STANGFIORDEN, 


NORWAY 





THE MANUFACTURE OF PEAT FUEL BY 
THE AID OF ELECTRICITY. 


ALTHOUGH electricity is not generally regarded by engineers 
as an economical heating agent, its use for this purpose in 
many industrial operations is increasing. This advance is 
due to the fact that by aid of electricity the heat can be 
generated exactly at the spot where it is to become effective, 
and that the losses arising from radiation and conduction are 
therefore reduced to aminimum. Even where only moderate 
temperatures are required, there is much to be said in favour 
of using electricity, and when the generating costs are 





THe RETORT HOUSE 


exceptionally low, the actual cost of the heating operation | 
compares favourably with the cost of heating by coal. 

The latest example of this use of the electric current is in 
the manufacture of peat fuel. Nearly every country of | 
Europe possesses immense peat bogs and morasses, which are 
as yet practically unutilised for industrial purposes. Peat | 
moss litter, and peat fuel, have so far been the chiet manu- 
factured products. Natural peat fuel has only been used, in 
fact, in special cases, where no other fuel was available. The 
difficulty in obtaining a satisfactory fuel substitute from 
ordinary peat is due to the immense amount of water which 
it contains in its natural state. The percentage of water | 
runs up to 80 and even 85 per cent., and, of course, has to 
be removed before the remaining 15 per cent. of solid 
carbonaceous matter can be rendered available for fuel pur- 
poses. Many methods have been devised for removing portions 
or whole of this water, and for the manufacture of a satis- 
factory peat fuel. Some of these processes have been 
industrially operated, and have yielded fairly satisfactory 
results. | 

The process which is about to be described differs from all 


earlier ones in the use of the electric current for carbonising 
the dried peat in retorts of special design. It is the invention 
of P. Jebsen, of Dale, Norway, and the process is patented 
in Norway and in other countries. The process has been in 
actual operation at Stangfiorden, Norway, since 1898, with 
favourable results. The plant at present installed deals with 
1000 centuers air-dried peat per day. The process yields 
a dense and compact mass after the heating in the retorts. 
The specific gravity of the carbonised fuel in the broken con- 
dition is about -30, and the theoretical calorific value about 
7250 thermal units. The fuel burns well and yields little 
soot or ash. An analysis of the products, made by the 





The briquettes of prcssed and partially dried peat are next 
loaded into trolley shelf wagons specially designed for tunnel 
drying by an American company. Each wagon carries, when 
fully loaded, 140 of the wet briquettes arranged on ter: shelves. 
The trolley wagons are pushed, when loaded, into the cooler 
endof the drying tunnel. Theair draught which passes through 
the tunnel is set in motion by fans electrically operated, and 
is heated by the waste gases from the retorts. The air has a 
temperature of 90 to 100 deg. Cent. at the top end of the 
tunnel where the wagons emerge, and one of 40 to 50 deg. 
Cent. at the lower end where they enter. As the wagons pass 
up the tunnel, the peat is, therefore, submitted to a gradually 








authorities at the Konig]. Norweg. Hochschule in Christiania 
gave the following mean composition :— 


Per cent. 


Carbon és 76-91 | 
Hydrogen .. mcg eee ule ® kee 4-64 | 
Oxygen het var a Sha ara td BPGMT, edna tel. Ott 8-15 
EC as. ny ex ree. cael Gk (08 Abe aR ke 
EE 5 ve. ee iken ler ee. Se, eet ake hae -70 
Ce ee ee ee ee | 
Moisture 4-82 


The power required for carrying out the Jebsen treatment 
at Stangfiorden is derived from five 80-kilowatt dynamos | 
direct coupled to five turbines of equivalent—128 horse | 
—power. The power generating installation was provided by | 
Schuckert et Cie., of Nuremburg. The wet peat is brought | 
to the factory direct from the bog by water, in lighters of | 
about 100 tons capacity. The boats are discharged by aid of 
mechanical power, and the peat is submitted to the first | 
drying and pressing operation. This is carried out in a 
5 horse-power press which can turn out 2500 pressed blocks of | 
peat, each measuring 80 by 8 by 8 cm., per hour. The | 
average weight of dried peat in each of these blocks is 2 kilos. 





|2m. in height and 1m. in diameter. 
| removable cover, and a discharging hole below, 





THE DYNAMO HOUSE 


increasing temperature. The drying plant at Stangfiorden 


| comprises one hot air stove, three electric fans, two tunnels, 


and 102 shelf wagons; 1000 centners of air-dried peat 
blocks can be produced per day. The wagons with their 


| charges of dried peat are next taken on tram-rails direct 
| into the retort house, and are emptied directly into the 


retorts. 

The retorts are upright cylindrical vessels of iron, about 
Each retort has a 
and is in 
addition provided with gas exit pipes and a pressure gauge. 
The retorts are provided with spiral resistance coils of special 
construction, and the blocks of peat are built up in actual 
contact with these, until the retort is entirely filled with a 
pigeon-holed mass of peat, in the centre of which the heating 
agent lies. The top cover of the retort is now clamped down, 
and the electric current connections are made. Losses by 
radiation are minimised by lining the retorts with asbestos. 
The peat yields three products when submitted to this elec- 
trical heating in closed retorts. The gaseous products pass 
away by openings in the retort cover, and after scrubbing are 
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employed for heating the air used in the drying tunnels. 
The tarry liquid condensed in the gas pipes and in the 
scrubbers contains tar oils, ammonia, and other compounds, 
and if the plant and technical skill are available, may be 
worked up for these products on the spot. 

The peat fuel remaining in the retort after the carbonising 
operation is completed is allowed to cool down to 130 deg. 
Cent. before opening the retort, and is then discharged direct 
into wagons running beneath the retorts. The peat fuel 
produced at the Stangfiorden factory is shipped direct to 
Bergen, where it is said to meet with a ready sale. The 
average yield of 100 kilos. of the air-dried peat at Stang- 
fiorden is as follows :— 


Per cent. 
Peat fuel .. -. 33 
Peat tar 4 
Tar water tee ie a 40 
Gaseous products .. .. .. 23 


The diagram below shows the final products which are 
obtained from the peat by treatment of the various by- 
products. 








Peat 
| 
| | } 
Peat Tar Tar-water Heating 
charcoal | gases 
| | | 
Gas oil Creosote Paraffin 
| | 
Methyl Sulphate Acetate 
alcohol of of 
ammonia lime 


For the photographs which illustrate this article, and the 
information upon which it is based, we are indebted to B. 
Horsky, of Prague, the European agent for the Jebsen 
patents. We understand that negotiations are in progress for 
the introduction of the Jebsen process into Ireland, in 
connection with the development of one of the water-powers 
on the West Coast. 








SWEDISH WARSHIPS. 


Tue Swedish Ministry of Marine has just prepared the 
final specifications of an armoured cruiser, which will form a 
new type of vessel for the navy. The parliament has voted 
the money necessary for building the projected warship, and 
its construction can be begun at once. The cruiser will be 
protected by Krupp armour plates. These plates will be 
from 125mm. to 50mm. thick in the conning tower, and 
100mm. in the barbettes and at the water-line, while the 
deck plating will be from 50mm. to 37 mm. in thickness. 
The armament will consist of eight 15cm. and of fourteen 
57mm. quick-firing guns, with two torpedo - discharging 
tubes. With a displacement of 4060 tons the cruiser will 
have a length of 115m. on the water-line, a beam of 14:9 m., 
and a draught of 4°9m. At full steam with 12,000 horse- 
power the cruiser is to attain a speed of 214 knots. The cost 
of construction will amount to about £350,000, and the 
vessel will take rather more than two years in building. The 
Swedish navy is about to have a new type of submarine boat 
of the following dimensions :—The length is to be 20 m., and, 
when submersed, the displacement will be nearly 120 tons. 
Its speed above the water is to be 10 knots, and it is 
estimated that below the water it will make 7 knots. This 
boat will be equipped with 45 cm. torpedoes. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 





ENGLISH versus GERMAN STEEL, 

Srr,—Apart from the question of price, German steel is very 
largely in use in this country on account of its superior finish. 
There is no doubt that originally it may have found its way into 
certain works because of the scarcity of obtaining English material 
at anything like a reasonable price, but once having got there, 
there is no question that the English article will never again in its 
present form be accepted. Apart from the question of Joists and 
channels, for which they have peculiar facilities in a greater 
variety of sections over and above the English makers, and this 
may in some degree account for the large portion they have of 
this market, there is a question of bars, angles, flats and sections. 

Take first of all bars. With one notable exception, you cannot 
in this country obtain steel bars of the finish that you can from 
Germany. They are nothing like so well rolled, the edges are not 
so square, neither are the bars so correct to size. In addition to 
this, the same holds good, as will be seen later on, that the bars 
are sent in much straighter, and cut off much more exact than 
any bars that you can get in this country. In works of a limited 
area, where space is of importance, it is very necessary that stock 
should occupy the least possible space. You can certainly load 
25 per cent. more of German bars into the same space than you can 
English bars, for the simple reason that the English bars not 
coming straight, occupy far more room. If it is asserted that a 
great deal of the reason for this is that German steel is produced by 
the basic process, my answer is that in a great many cases it 
is of very little importance as to what process the steel bars are pro- 
duced by. A great deal of work may possibly require a special 
grade of material, but it is far more important that the material 
shoula %e well rolled. 

Coming to the question of angles, these are certainly sent in 
worse in this country even than the bars, compared to Germany. 
Lately I had a 10-ton parcel of 3in. by 3in. by 4in. angles which 
were delivered in such a state that it was practically impossible to 
put them on to any rack, and the whole of them had to be 
straightened by hand before they could be used or even put into 
stores. I have now sent a repeat order for this quantity and size, 
with an intimation to the works that they must be sent in straight, 
or they will have to be declined. I am then coolly informed that 
there will be an extra for cold straightening. I can only say that 
in my business experience I have never known a German firm to ask 
extra for cold straightening, and certainly the price of the German 
angles is not more than, and in most cases considerably less, than 
that of English makers. This occurred with one of the best-known 
firms, and really the state in which they were delivered was an 
absolute disgrace. Add to this, the angles are nothing like so well 
finished, either to section or size. The ends are sawn off hot 
: where the Germans are sawn off cold, and as far as quality of 
material is concerned, we have no difficulty whatever with the 
German angles. 

Coming now to the question of plates, this is exactly the same 
as the question of angles, with this difference, it is still further in 
favour of the German plates. We have to pay in our works 25 per 
cent. more for straightening English plates, owing to the much 
worse state they are delivered in respect to buckling than the 
Germans are, and further thar this, they are harder, and they are 
not sheared anything like as exact to size as the German. I have 


just received 10 tons chequered plates, English, quoted ata certain 


price for fin. I asked the maker to roll at 11lb. He said he 


could not, but would at 114 1b. for an extra of 10s, per ton. Talso 
informed him that the chequers must run continuously. He said 
he should require a gin. over margin over the size required. This 


I agreed to. Now the plates come in, they are 25 cwt. over 
weight, and maker declines to make the allowance. 

lastly, all that has been said in reference to plates, angles, and 
bars is intensified when one comes to deal with the question of 
sections, which may be made to special requirements. 

In the first place, the cost of rolls is possibly greater in Germany, 
as an initial first cost, than in England, but immediately the rolls 
are in existence, it seems to be an accepted rule in this country 
that the maker is to immediately ‘‘ bleed” the consumer, as he 
seems to feel that having the rolls he can command the price, 
oblivious of the fact that the customer, having paid for the rolls, 
should receive a concession over the price of material where the 
maker has had to pay for his own roll. In Germany exactly the 
reverse occurs. After the rolls are in existence, we have invariably 
found that we have been treated absolutely fairly in reference to 
price of material. No consideration that the rolls are in existence 
seems to weigh with the German manufacturer in arriving at his 
price. In the second place, the German will take sections which the 
English absolutely asserts cannot be rolled ; not only that, he will 
turn them out in a way which puts to shame any maker in this 
country. One of the great difficulties that we have to contend 
with in sectional steel is bad rolling. 1 do not for one moment say 
that the German makes no bad material, but I do say he does not 
send it to his customer, whereas the English manufacturers seem to 
take a delight in getting a lot of his defective bars off on to his 
customer, with the hope that they will get through without being 
noticed. Some time ago we had such a very bad lot of English 
bars that we complained more than usual. The maker sent his 
foreman down to our works, and after having seen us and 
endeavoured to get us to use them by suggesting that certain 
portions of the bars might be used, and the rest ‘‘ scrapped,” he 
intimated that possibly the man who had to use the iron, if he were 
allowed to see him, would pass the matter without saying anything 
further to us. I unhesitatingly state that a considerable portion 
of every delivery of section steel is more or less defective. No 
doubt a great deal of this is owing to carelessness on the part of 
the roller, but surely there is a necessity for a careful examination 
of all work before leaving the works, when this would be avoided, 
and possibly greater care exercised in the future. I met one of 
the largest iron rollers in this country of these sections a few days 
since, and discussed with him the question of English 7. German 
in this respect, when he coolly informed me that he could not expect 
to compete with the Germans, except at £1 per ton over their price, 
and really thought he was justified in asking this price on account 
of, amongst other things, the prompter delivery that one has when 
getting in this country, and he thought that patriotism ought to 
be considered in a transaction of this description. 

There is one other peculiar point in reference to these sections. 
While the English maker is constantly grumbling at the lightness 
of the section, the German is always asking that the section may 
be kept as light as possible, and further than this, we notice that 
whereas the English sections gradually get heavier as the rolls are 
trimmed, the Germans donot. Iam rather led to believe that the 
Germans do not produce their sections in the same way as the 
English do, and this may in some way account for this. 

lam rather afraid that you may consider these statements of 
the superiority of the German over the English to be exaggerated. 
I do not think, however, that the English manufacturer goes to the 
German for his material for any love he has of the Germans, nor 
do I think he would go there if be-could obtain in this country 
what he wanted, even at a small increase over the German price, 
but £1 per ton is very often a profit ; and in reference to the state- 
ments made in this letter, I shall be very pleased to submit to you 
samples of the respective work turned out by England and Ger- 
many. I shall also be very pleased to show you parcels of each lot 
of material. I am also quite prepared to submit to you the invoices 
of each for your comparison and confirmation. I can only say that 
so far as Iam personally concerned I would far prefer to buy in 
this country. 

I have not had the pleasure of going through any German 
rolling mills, but I have English, and I am not surprised that 
material is sent out in the way itis. Iam only surprised it is not 
worse. X. 

June 20th. 


THE BRITISH FIRE PREVENTION COMMITTEE'S NEW ARRANGE- 
MENTS FOR BUSINESS MEN, 


Sir,—The terrible fire in Queen Victoria-street—following so 
shortly upon the Hackney fire, where seven lives were Jost, and 
upon the Barbican conflagration, where so much property was 
destroyed—has led many City firms to communicate with the 
British Fire Prevention Committee, either for the purpose of 
mutual co-operation, or with the view of obtaining advice, and we 
hence inforin you that special arrangements have now been made 
by which the industrial and commercial establishments of the 
metropolis can benefit from the results of the Committee’s investi- 
gations, which have so far only mainly served the purpose of assist- 
ing the members of the technical professions. 

A special industrial section—the scheme for which has already 
been under consideration for some time—has now been started in 
connection with this Committee, and is open to ali firms of 
ordinary business standing, as well as to responsible representatives 
of such firms. 

The main objects of the Fire Prevention Committee—as we 
believe is generally known—refer primarily to the protection of 
life and property from fire by the adoption of preventive measures. 
The Committee uses its influence in every direction towards mini- 
mising the possibilities and dangers of fire, to bring together those 
scientifically interested in the subject, and to arrange periodical 
meetings for the purpose of discussing practical questions bearing 
on the same. The Committee’s scope includes independent testing 
of fire-resisting materials, methods, and eppliances, no less than 
sixty of such tests having been undertaken since its incorporation. 
Papers on the subject are published periodically, no less than 
sixty-eight of the Committee’s Red-books having been issued. 

To meet the particular requirements of business men with regard 
to the better protection of life and property from fire, the special 
industrial section now formed will mainly deal with every-day 
practical requirements of the community rather than with the 
research side of the question, and the programme of this industrial 
section may be summarised as follows, namely :—(1) To assist the 
movement for better fire protection inaugurated by the Committee, 
having special regard to the advantage of practical preventive 
measures. (2) To bring together those interested in the manage- 
ment of offices, works, factories, mills, refineries, warehouses, &c., in 
order that special facilities for obtaining immediate information 
shall be available to all concerned: (a) as to the requirements of 
public authorities ; (4) as to approved methods of construction and 
equipment; (c) as to tests or experiments with fire-resisting 
materials or fire appliances ; (d) as to the experience gained at 
actual fires ; and (¢) as to the organisation of fire watches, private 
fire brigades, &c. (3) To afford facilities for combined action in 
respect to the requirements of the public authorities: (4) To 
arrange periodical meetings for the purpose of discussing practical 
questions bearing on the subject, to publish and distribute such 
papers as are of special interest to members of the section, and to 
form such collections of models, appliances, records, and statistics, 
as may be useful for reference. (5) To issue periodical warnings 
and notices to members calling attention to specific risks or safe- 

uards, 
¥ Each firm joining the section will be represented by one repre- 
sentative, who shall either be a principal, a director, manager, 
secretary, or skilled adviser to the firm in question. Individual 





principals, directors, &c., are, however, eligible as members quite 





apart from the membership of their firm, but at no time shall mor 
than three members of the same firm belong to the section oan 
for all resolutions relating to the business of the section no one firm 
shall have more than one vote. 

The annual subscription for every firm or individual becoming a 
member has been fixed at two guineas per annum; but for pts 
individual member whose firm is already associated with the section 
the subscription will be one gees rannum. The Committee's 
auditors include Mr. James— Messrs. _ wens and Edwards—president 
of the Institute of Chartered Accountants, and all members of 
the Committee give their services voluntarily. 

The section will elect its own chairman and vice-chairman, who 
will also have seats on the Council of the General Committee 
where they will represent the section in all matters relating to its 
particular interests. 

We think that the scientitic side of the Committee’s work has 
been succesful, and of value for the members of the professions 
for whom it was originally mainly intended, and we hence trust 
that the many City firms interested will also now be able to 
likewise benefit from practical application of the Committee's 
labours. 

We believe that if the business men were to look upon ques- 
tions of safety from fire in the same way as they realise the 
importance of attending to questions of hygiene, they will soon— 
partially by self-help and partially by using their intluencs with 
the authorities—be able to rely on that measure of security, both 
for life and property, as they to-day enjoy, and are officially safe- 
guarded against, in respect to bad drainage and its effects, 

EpwIn O. Sacus, Chairman. 
ELLIS MARSHLAND, Hon. Secretary. 

Offices of the British Fire Prevention Committee, : 

1, Waterloo-place, Pall Mall, 8.W., June 16th. 





STEAM. 


S1r,—I am very glad that my article publishe 1] ia your issue of 
May 30th has called for the admirable reply of ‘* R. H. M.” in your 
last impression. It is not often that we tind a competent man 
writing to dispute statements which constitute the tenets of the 
orthodox faith of the writers of text-books. For the moment | 
shall confine myself to only one portion of ‘R. H. M.’s” article, 
namely, the last paragraph of the central column, on page 600, 
beginning with the words, ‘‘ And now comes in another curious 
unexplained phenomenon, when a large amount of the /atent eas 
necessary for the formation of steam is obtained.” 

I take the words I have put in italics, and I ask “R. H. M.” 
what they are intended tomean? I suppose he has formed some 
concept on the subject, the nature of this concept will affect the 
whole of his reasoning. In one word, unless he is prepared to cast 
all existing theories to the winds, that cannot take place which he 
seems to assume doestake place. The accepted theory isthat there 
is no such thing as “‘latent heat.” Water rises in temperature to 
212 deg. It becomes no hotter after that. At atmospheric pressure 
it does not accumulate heat, all the heat which it subsequently 
receives is converted into work. That is to say, in driving the 
molecules of the water apart and putting them into motion as a 
gas. This being so, it is clearly impossible that, unless steam is 
made, any heat can become latent. There can be store of latent heat 
anywhere present in the whole body of heated water. That is to 
say, I, at all events, find it impossible to form any concept of heat 
imparted to water and producing no effect whatever, neither raising 
the temperature nor making steam. This is just one of the diffi- 
culties which I raised in my article of May 30th. How does steam 
obtain its heat, or more accurately, its energy out of water which 
get does not contain it? ‘“R. H. M.” appears to beg 
the whole question. He takes it for granted that water can con- 
tain all the energy needed, and yet make no sign. 

As this is a very crucial question, and I may have failed to 
understand him, I venture to hope that he will define with more 
precision just what his words are intended convey. 

As so much has been said about the molecular and atomi- 
theories, it will not be out of place if I refer here toa difficulty 
which seems to have sonnel “R. H. M.” It is assumed that 
pressure is due to the impact of molecules on the sides of the 
containing vessel. The surfaces of the metal must be either 
absolutely elastic or absolutely hard, otherwise energy will be lost. 
If the walls are absolutely elastic and the molecules absolutely 
hard, the conditions of the conservation of energy will be satisfied, 
If both are absolutely elastic the same end will be secured. 

Now let us admit for the moment that the oxygen gas shut up 
in a cylinder is absolutely elastic ; it is certain that the steel cylinder 
is not. In effect, therefore, there must be a loss of energy mani- 
fested as a loss of pressure. Experiments have, I believe, been 
made by keeping such cylinders over very long periods ; but no 
loss has been detected, the proper initial conditions of temperature 
being satisfied. 

To get over this difficulty the more advanced scientists now 
maintain that contact never takes place between the walls of a gas 
cylinder and the metal ; the latter is lined, so to speak, with a 
coating of ether, and this being perfectly elastic, the theory is 
satisfied. Another view is that although steel as a metal is 
imperfectly elastic, each molecule is quite hard, and that it is not 
with the steel as such that the gas molecules come in contact, but 
with these rigid molecules. It is obvious that if this kind of 
reasoning is admitted as legitimate, almost any explanation of 
physical facts can be evolved out of the inner consciousness, 

Westminster, June 20th. B. T. U. 


Sir, —There is one point which has not been referred to in the 
matter of the boiling of water in the presence of grease. I allude 
to the boiling of water in the open air in a well-oiled vessel. 
Every one who has fried a chop knows that ebullition under these 
conditions always takes place with explosive violence. I have 
recently had a small steam engine under test in the cover of 
which there was a small cavity—on the outside—which became 
thoroughly greasy and afterwards filled with water from a leaky 
gland. The result was that it was positively dangerous to one’s 
eyes to go near it. All the water in the cavity boiled out in a 
series of small explosions which scattered the water all over the 
test shop. This effect seems to be produced when several sub- 
stances that will not mix are boiled together. For instance, if a 
drop of mercury is put into a crock of boiling water all the water 
will be blown forcibly out of the crock. I have never actually 
seen this done, but have had it from several independent sources 
in South Africa, where, in the early Barberton days, it was a very 
favourite trick to drop a little mercury into the crock in which a 
man was boiling his supper, and watch the whole contents of the 
pot go skywards, 

It would almost seem, therefore, that the boiling of any two 
non-mixing liquids with different surface tensions results in 
explosive ebullition. J. 8. V. Bickrorb, 

Camborne, June 16th. 





FAIRLIE ENGINES, 


Sir,—I was interested to read in your issue of 16th ult. the 
illustrated description of the new design of Fairlie locomotives 
for the Burma Railway Company, but am sorry to say it seems 
to me to be a decidedly retrograde step in the evolution of the 
Fairlie type. I bad some years’ experience with Fairlie loco- 
motives in South America, and designed an engine of the Meyer 
type, which proved to be better in every respect. ree loco- 
motives were built, and a short description, with the compara- 
tive results obtained I gave in a paper on ‘‘The Tocopilla Rail- 
way,” read before the Institution of Civil Engineers in 1899—vide 
‘* Proceedings,” vol. exlii., 1899-1900. 

The chief novelty in the Fairlie locomotive you describe is the 
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separate boilers, This I considered seriously at the time, but 
abandoned as introducing serious disadvantages and no real 
advantage. I much prefer two separate locomotives designed to 
couple together and form one footplate, the regulating and 
reversing levers being comune together. The advantage pointed 
out of being able to work part of the train in the event of one 
poiler failing remains, and also the disadvantage of possible differ- 
ence in steam pressures in the boilers, with the consequent unequal 
working of the engines. 

A minor defect, I see, is perpetuated in having the ball joints 
of the steam pipes so far from the centres of the bogies. By 
keeping them close to the centres the movement is so slight that 
there is very little wear, and they give absolutely no trouble, and 
very seldom require re-packing. 

The following comparison of the leading dimensions of the 
Fairlies you describe and the Meyers and Fairlies of the Tocopilla 
Railway is interesting :— 


Burma Railway. Tocopilla Railway. 
Sa FE 


Fairlie. Meyer. airlie. 

Gauge .. -- 8ft. 33in. 3ft. Gin. 8ft. Gin. 
Minimum curves 300ft. Isl ft. a 181ft. 
Maximum gradients... ] in 25 1 in 25 for 17 nriles 
Diameter and stroke of 

cylinders... .. .. Idin. x 20in l4in, x 18in. .. l4in. x 20in, 
Diameter of wheels .. 3ft. 3in. 2ft. 103in. 3ft. 
Bogie wheel base 7ft. Tin. 6ft. 24in, 6ft. 10in. 
C. to c. of bogies 2 ft. Shin 19ft. 4in. 16ft. 
Total wheel base ..  85ft. Tdin. 25ft. 64in. 25ft. 10in. 
Boiler barrel, largest 

diameter .. .. .. 3ft. jin 4ft. din. 3ft. Shin. 
Boiler barrel, length. . Sft. 9in. lift 3in. 10tt Sin. 
C. of boiler above rails 6ft. 14in 6ft. Ogin. a oft. Ogin. 
Number of tubes 4 21 Pe $34 
Diameter of tubes 1jim. jin. os ljin. 
Heatiog surface, tubes 1132 1069 1147 
Heating surface, water 

tubes .. Pees we 128 - — 
Heating surface, fire- 

ee ee a 138 104 77 
Heating surface, total 1398 1174 1224 
Area of firo-grate as 26 24 19-3 
Capacity of water 

tanks, gallons . 500 2000 1700 


Capacity of coal bun- 

kers, tons.. =F 24 ae 3 me 2 
Jotal weight in work- 

iug order, tons oe 535 “4 57 

With a Meyer of 60 tons weight 3000 gallons of water could be 
carried in the tanks, and ample boiler provided. Of course, the 
disadvantage would be that the weight available for adhesion 
would be reduced towards the ends of the journey by the water 
consumed, but the advantage of being able to dispense with the 
tender, and to add proportionately to the train load, would more 
than compensate for this. 

So far as Iam aware, the Meyers for the Tocopilla Railway are 
the only engines of this type which have been built in England, 
but were their advantages realised no more Fairlies would be built, 
and many mountsin railways at present worked with single engines 
or Fairlies would be much more economically worked by Meyers. 
The complications in a double engine are more apparent than real, 
and many of the defects which have been too often repeated can 
be avoided. R. STIRLING. 

Baku, Russia, June 10th. 
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BOILERS FOR THE ENGLISH NAVY. 


Sir,—In the very interesting article ‘‘ Boilers for the Navy,” 
published by THE ENGINEER of June 6th, you say the decision taken 
by the Admiralty for the last cruisers will permit of obtaining a 
great deal of information concerning the fitness of the Niclausse 
boiler for use in ships of war, and in regard to another boiler type 
you add that successful experiments have been gained with it 
in the Austrian, Swedish and Dutch navies, and that there is hardly 
room for doubting its fitness. 

Will you kindly permit us to give below a complete horse-power 
list of the boilers we have supplied to foreign navies‘ You will 
learn from it that the Niclausse boiler is more used than any other 
of the lately ordered types. So from the very first it offers every 
possible guarantee for good working and efficiency, and therefore 
it is hardly necessary, as you seem to think, to wait for new experi- 
ments with it before deciding as to its value. 








Navies. Vessels. Horse-power. 
ee c .. 210,000 
United States s 148,000 
England 8 . 96,000 
Italy 3 47,000 
Russia .. 4 42,000 
Japan .. 3 
Spain .. 2 
Turkey.. 2 eA 
Germany 2 . 17,000 
Argentire .. 1 2000 
Chili 1 500 
11 navies 63 633,500 


J. NICLAUSSE. 
Paris, June 17th. 





CYLINDER LUBRICATION FOR MOTOR CARs. 


Sir,—In answer to ‘* Motor Car Man,” in your last issue, it is 
not unlikely that the fault with his lubricator is that the bottom 
of itis too cold. That is, of course, if he is using a heavy thick 
oil, Such an oil when cold will not permit water to fall through 
it. The result of this is that the oil part way down lubricator 
is practically solid, and on this solid stratum the condensed water 
rests, so that the oil below this point is not used. There may, of 
course, be other explanations, but this is the most likely one. 
“* Motor Car Man” can get forced feed lubricators from Hunt and 
Mitton, Oozles-street, Birmingham, and many others. I would also 
refer him to a long letter from me to THE ENGINEER in November 
last. J.S. V. Bickrorb. 

Camborne, June 16th. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineers: H. E. J. 
Reynolds, to the Tamar, for duties at Hongkong Yard, under 
chief engineer; A. Brown, to the Pembroke, additional, for 
Chatham Torpedo Store ; E. F. Baker, to the Duke of Wellington, 
for the Kent. Assistant-engineer: E. G. Allen, to the Vivid, for 
the Edgar. Probationary assistant-engineer: H. E. Hoare, to the 
Hannibal, for service with inspector of machinery. 


MeMORIAL STATUE OF PETER DENNY, LL.D,—The interesting 
ceremony of unveiling a statue of the late Peter Denny, LL.D., 
the famous Clyde shipbuilder, took place at Dumbarton on Tuesday 
week. Occupying a prominent site in front.of the new municipal 
buildings, the statue, which is the work of Mr. W. H. Thornycroft, 
sculptor, is of commanding appearance. The figure, which is really 
an excellent likeness of Mr. Denny, is cast in bronze 10ft. in 
height, and it stands on an Aberdeen granite pedestal 10ft. 6in. 
high. On its front panel the pedestal has the inscription—‘‘ Peter 
Denny, LL.D., shipbuilder and engineer, born 1821, died 1895. 
Erected by his friends and fellow-townsmen, 1902.” On other two 
sides of the pedestal there are representations in relief of ship- 
building and engineering, and on the back the arms of the Denny 
family. A large company, invited by Provost Blair, attended the 
unveiling ceremony, and at its close were entertained at luncheon. 
Lord Overtoun handed over the pedestal to the town, paying a 
warm tribute to the character and work of Mr. Denny, and Bailie 
Buchanan accepted the gift on behalf of the community. The 
_ statue cost over £2000, 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Electric tramway power plant.—The power station of the Cleve- 
land Electric Railway, U.S.A., has a rather novel method of 
handling its coal. A railway wagon with 30 to 50 tons of coal is 
carried by a transfer table from a siding to the boiler-house. This 
table is mounted on twelve wheels, on three pairs of rails, and is 
operated at a speed of 100ft. per minute by a 25 horse-power 
motor geared to the driving shaft. At the boiler-house a cable 
from a small electric winch hauls the car off the table and on to a 
large lift with steel girders attached to sixteen lin. wire cables 
passing over four hoisting drums. The lift is operated at a speed 
of 10ft. by a 100 horse-power, 500-volt motor. At the upper floor 
another winch hauls the wagon off, and it is run along an overhead 
line of rails over the storage bir, into which the coal is discharged 
by opening the bottom doors or hoppers of the wagon. The empty 
wagon is then run back to the lift, and lowered either to the ground 


level or to the basement. In the latter case it is run upon a line 
of rails under the ashpits, and the ashes are discharged directly 


into the wagon by shoots, so that there is no handling at all. This 
plant now consumes 215 tons of coal per day, and delivers 50 cubic 
yards of ashes per day. There are ten Babcock and Wilcox water- 
tube boilers, of 400 horse-power, with chain grates, and fourteen 
Stirling water-tube boilers of 400 horse-power, with Murphy 
stokers. The coal-storage bin has a capacity of 1500 tons, and 
from this the coal is fed by gravity through shoots or pipes to 
the stokers, the supply being regulated by valves. The ashes 
and cinders drop into receptacles beneath the boiler-house floor, 
with shoots and valves by which the contents may be delivered 
into railway wagons in the basement. The generating plant is 
supplemented by a Williard storage battery of 276 cells, with a 
nominal rating of 4600 ampére hours. 

A tall office building.—One of the latest of the many tall office 
buildings in New York City is that now under construction on a 
triangular plot of ground at the intersection of Fifth-avenue and 
Broadway, from Twenty-second to Twenty-third streets. It will 
have twenty-one stories, with a total height of abuut 285ft. from 
the street. In plan it is a triangle, witha base of 171ft., and a 
perpendicular of 86ft., all corners being rounded, It fronts on 
Madison-square, and its isolated position gives it an unusual wind 
exposure, while the great height and the narrowness at the north 
end make it necessary to provide ample resistance for wind stresses. 
The bracing of the steel achat frame has therefore been designed 
to secure great rigidity, and this has been accomplished without 
interfering with the arrangement of the interior divisions or 
obstructing the windows. There are thirty-six maincolumns, In all 
the outer walls the masonry is earried by wall girders at each floor. 
For the first twelve stories, and the eighteenth storey, there are 
plate girders, but all the other stories have wall girders made of 
pairs of 15in. channels. In all cases there are solid web triangular 
knee braces or gussets at both ends of every girder, riveted to the 
columns and to the top and bottom booms of the girders. The 
knee-brace plates form extensions of the webs of the plate girders, 
or are riveted between the 15in. channels ; they are secured to the 
columns by angle irons, and are stiffened by pairs of angle irons 
riveted to the inclined edges. The floor beams are generally plate 

irders, with knee braces above and below at each column, these 
yraces being formed of pairs of steel channel bars. The floors are 
of terra-cotta blocks, forming flat arches, with maximum spans of 
6ft., and a thickness of 1d5in. The weight of floor, including beams, 
girders, and terra-cotta, is about 1001b. per square foot. The 
steel skeleton frame requires about 3680 tons of steel work. 

Variable speed electric motor.—A recent developinent in American 
electrical apparatus is a direct-current motor whose speed may be 
varied at will over a wide range without the use of controllers or 
other auxiliary devices, and without appreciable variation in 
efficiency. The motor is shunt-wound, and is similar to other 
machines of that type, but the field magnets are hollow, and con- 
tain iron plungers which may be moved to or from the armature. 
This movement has the effect of varying the magnetic circuit, and 

correspondingly—the magnetic flux. The field strength around 
the edges of the pole faces remains practically constant, and the 
change in flux is concentrated over the central portions of the pole 
faces. In this way the conditions of commutation remain practi- 
cally constant, and sparkless commutation is secured through the 
full range of speed. The frame of the fields support four tubular 
inward projecting field magnets, with closed pole faces at their 
inner ends and open at their outer ends. A soft steel plunger is 
fitted to the bore of each field magnet, and is moved inward or 
outward by a threaded nut forming the centre of a bevel wheel. 
The shafts of these bevel wheels are operated from a bevel wheel 
on a hand-wheel shaft, so that all are operated simultaneously, 
thus obtaining a complete magnetic balance of the armature at al] 
times. This multi-speed variable reluctance motor is built by the 
Stow Company, of Binghamton. The 6 horse-power motor is 
designed for speeds of 700 to 1500 revolutions per minute, and at 
any speed within these limits the machine develops its full rated 
power, with an efficiency of only 2 per cent. less at maximum than 
at minimum speed. This efficiency is 82 per cent. at minimum, 
and 80 per cent. at maximum speed. a 

Automatic block signals.—The use of automatic block signals is 
now quite extensive in tbe United States, and is spreading rapidly, 
especially on the large and busy railways, such as the Pennsylvania 
railroad, the Baltimore and Ohio railroad, the Chicago and North- 
Western railway, and some forty or fifty others.’ In fact, about 
3500 miles of railway are now automatically signalled, with delays 
and troubles even less than under the manual systems, and a much 
less expense for operation and maintenance. Both disc and sema- 
phore signals are used, the latter being now most generally used, 
and they are operated either by electricity direct, or by compressed 
air with electrically-controlled valves. One of the most interesting 
of recent automatic signal installations is that of the Boston 
elevated electric railway, with its very frequent service of trains, 
making very short block sections necessary. The Westinghouse 
electro-pneumatic system has been adopted, with an average 
pressure of 70 Ib. in the air pipe. The electrical current is of small 
volume and low electromotive force, the former being 0-025 ampére 
and the latter 10 volts. The signal cylinder is 3in. diameter and 
4in. stroke. Each signal is equipped with an attachment for auto- 
matically setting the air brakes on a train which should try to run 
past the signal when at ‘‘danger.” The movement of a signal 
from “danger” to ‘‘ safety” is accomplished in two seconds, and 
represents about one-seventh of 1 horse-power. There are about 
175 signals on this line. They are worked upon the normally 
‘*safety” principle, and so frequent are the trains that each signal 
is operated about 660 times per day. In the electro-pneumatic 
signals on the four-track line of the Pennsylvania railroad a single 
cell of storage’ battery in the base of each four-arm signal post 
supplies current for operating the valves of all four signals and for 
the two adjacent track circuits. 

A new moulding machine.—The latest development of moulding 
machines in the United States is in the form of a machine for 
moulding moulds and cores for curved cast iron pipe, and what are 
known as special castings for water and gas mains. Any 
size over 20in. diameter can be made; they are made on end 
instead of on the side, can be made of any angle and radius, and 
both mould and core are made on the same machine from the same 
centre. A pit of sufficient size to receive the largest mould to be 
made is excavated and lined with masonry. At one end are two 
head blocks with a horizontal shaft, to which are pivoted two rolled 
steel joists extending out over the pit and fastened together with 
bracing. On rails at each side of the pit run two trucks, 
straddling the pit. The rear truck carries a windlass with chain 
attached to the free end of the steel joists. The front truck has 
two uprights with a crosshead sliding upon them. Rods attached 
to this crosshead are fitted with a disc or former, whose diameter 
is that of the outside of the casting to be made. The flask is 
clamped upon the steel joists, which are raised until the disc is at 





the bottom of the flask. Sand is rammed in between the disc and 
flask, and the beams are gradually lowered as the ramming 
proceeds, so that the radius of the casting wil! be equal to the 
distance from the centre of the shaft to the centre of the flask. If 
the end of the casting is to be straight, or tangent to the curve, 
the lowering of the joists is stopped when the end of the curved 
portion is reached, and the disc is then raised vertically by the 
crosshead, while the sand ramming proceeds as before. 

Sea protection works at Galveston.—After the terrible storm and 
flood which devastated the city of Galveston, U.S.A., on the Gulf 
Coast, in 1900, a board of engineers was appointed to report upon 
methods of protecting the city from future disasters. The city is 
on the east end of an island, with elevations of 3#ft. to 5#ft. above 
normal sea level, and a maximum elevation of 9ft. At eight different 
times from 1834 to 1900 there have been disastrous overflows due 
to storms in the Gulf. The storm of 1900 was the most serious, its 
maximum and minimum elevations being 15}ft. and 10ft. above 
normal sea level, or 6ft. above the highest previous flood. The 
plan proposed by the Board of Engineers is to build a solid concrete 
sea wall over three miles long, the easterly end connecting with the 
south jetty of the channel connecting the open sea with the strip of 
water lying between the island and the mainland. This wal! would 
be on the beach, running in a south-westerly direction from the 
jetty. The city itself should be raised by filling to an elevation of 
8ft. to 12ft. above sea level, soas to raise it above the reach of 
storm waves, and to build on this an embankment—adjacent to 
the sea wall—rising to a height of 18ft. above sea level at 20ft. 
from the wall, and thence having a landward slope of l1in50. The 
concrete sea wall is to be 16ft. wide at the base, 5ft. on top, and 
16ft. high, with a vertical back and curved face, and reinforced by 
embedded steel bars. It would have a pile foundation, and the toe 
would be protected by sheet piling and by a heavy bed of rip-rap 
extending 27ft. seaward from the wall. The embankment, forming 
the backing of the wall, would have a promenade level with the top 
of the wall, a 30ft. roadway, paved with brick, and thence covered 
with Bermuda grass. The total cost is estimated at £700,000. 

Antomatic signals on the Pennsyleania Railroad. —- The 
Pennsylvania Railroad, U.S.A., has the first 104 miles of main line 
from New York equipped with automatic track-circuit blcck signals, 
and almost the entire distance has four lines of rails, while at 
several points there are additional lines for slow goods trains to 
keep out of the way of through passenger trains. The Westing- 
house electro-pneumatic system is used, with semaphore signals. 
The blocks are less than a mile in length—mostly 2000ft. to 4000ft. 
—and all stations and yards are equipped with interlocking plants. 
Points which are not operated from a signal box and interlocked 
are electrically connected, so as to short-circuit the current of the 
track battery whenever the points are open for the siding, thus 
setting the block signals of that section at ‘“‘stop.” On the newest 
part of the signal equipment steel bracket posts are used, with 
two short posts on top and two arms to each post. The power is 
compressed air, and the valves are eperated by electricity ; the 
current is supplied by a storage battery enclosed in the bas2 of 
the post, these being charged from a generator which supplies 
about 20 miles of line. The storage batteries supply current for 
the track circuits as well as for the signal instruments. The steel 
posts are 20ft. 6in. high, surmounted by posts 13ft. high. The 
air pipe is laid underground between the lines of rail, and the feed 
wires for the batteries are carried on poles. The power-house has 
two air compressors, and two 124 horse-power steam engines, each 
of the latter directly connected to a Westinghouse generator. 
These can charge the batteries in ten hours with current sufficient 
for twenty-four hours’ service. At manual interlocking plants the 
controlled manual system is used; the man can lower the signal 
when the line is clear, and the train in passing returns the signal 
to ‘‘danger.” - On the 85 miles between New York and 
Philadelphia there are eighty-one through passenger trains daily, 
exclusive of a heavy goods and suburban traffic. +s 

Water purification in the United States.—A recent inquiry into the 
status of water purification systems in the United States shows that 
243 cities and towns are operating the various methods in vogue for 
improving the quality of public water supplies, while some 68 others 
have filter systems of more or less efficiency. The plants are 
summarised as follows :—Mechanical filters, 141 ; slow sand filters, 
21 ; sedimentation basins, 53 ; filter galleries, 14 ; filter cribs, 11 ; 
softening plants, 2; aérating plants, 5; total, 247 plants in 243 
cities and towns. Most of the settling basins and filter cribs effect 
only a partial clarification with more or less reduction in bacterial 
contents. The mechanical filters vary greatly in efficiency. 
Probably the majority of them were originally designed to remove 
mud, silt, and other suspended matter. This was particularly true 
not only of such filters but also of many other kinds of purification 
works until within the past few years. A good proportion of the 
mechanical filters installed of late, however, and nearly all the 


-slow sand filters are designed primarily to remove bacteria. A 


large majority of -the mechanical filtration plants are owned by 
water companies, while a smaller majority of the slow sand filters 
are owned by the cities. While few of. the larger cities are 
supplied with filtered water, eighteen out of thirty-seven places 
having a- population of over 100,000 are either treating their 
supplies in-whole or in part or are taking steps todoso. At New 
York and Boston small portions of the water supply which would 


otherwise be objectionable or dangerous are purified. At Kansas 
City and Omaha settling basins are employed. Denver has sedi- 
mentation, mechanical filtration and filter galleries. Purification 


works are being built at four large cities and have been decided 
upon for four others, while still another four are agitating the 
question very seriously, although nothing definite has yet been 
decided upon. 
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THREE-TON ELECTRIC CRANE—CLYDE 
NAVIGATION TRUST. 


WE illustrate herewith the first electric crane which has | 


been built for the Trustees of the Clyde Navigation. Hitherto 
this body has exclusively used hydraulic cranes, six of this 
type being installed on the South Quay, Prince’s Dock, 
Glasgow. 
side by side with and under similar conditions to these 
hydraulic cranes, in order that the Trustees may be ina 
position to fairly compare the two systems. The specifica- 
tion of the crane was drawn up by Mr. George H. Baxter, the 
mechanical engineer to the Clyde Trust; but a free hand 
was given to firms tendering in respect of design, provided 
that the general requirements were complied with. The 
leading particulars are as follows:—Maximum working 
load, 3 tons; total lift, 80ft.; radius 41ft.; centre of jib 
pulley above quay, 60ft.; extreme radius of tail, 9ft. The 
specified speeds were :—Lifting speed for 3-tons loads at 150ft. 
per minute; slewing speed at load, 300ft. per minute. We 
are informed that these speeds were considerably exceeded 
at the test of the crane. The truck and undercarriage is 
constructed on similar lines to those of the existing hydraulic 
cranes. The crane runs on rails, the gauge of which is 14ft. 
from centre to centre. The wheel base is also 14ft. The crane is 
provided with hand travelling gear. The arch between the 
legs is of sufficient height to allow of the passage underneath 
it of locomotives and wagons. 

The roller path is of cast steel, and carries a ring of cast 
steel live rollers, 24 in number, the live ring being centred by 
radius rods. The upper roller path is also of cast steel, and 
carries the superstructure of the crane, which is bolted down 
toit. The revolving superstructure consists of a framework 
of steel girders, connected by cast iron cross stretchers, 
through the middle of one of which passes the centre pin, 
which anchors the revolving portion down to thetruck. The 
general construction of the remainder of the crane framework 
may be gathered from the illustration. 

In its equipment this crane displays several novelties. 
Among these is the lifting gear which represents the outcome 
of the many years’ experience which the makers have had in 
this class of work, and their latest practice as covered by the 
various patents taken out or controlled bythem. The main 
feature of the gear is that the winding drum is detachable, 
thereby, as the makers claim, ensuring a large gain of speed 
in working together with an economy of current. The 
load is lifted on the single part of a steel wire rope—made by 
T. and W. Smith, of Newcastle—this rope being coiled on a 
spiral groove in the lifting barrel without overlapping. The 
lifcing barrel runs loosely on its shaft, and is connected and 





The new electric crane has been placed to work | 








The clutch 


disconnected by means of a friction clutch. 
| which Stothert and Pitt prefer as having in their experience 
| proved most efficient, and as having stood the test of some 
| years of constant use in a satisfactory manner, is the Lindsay 


coil clutch. The barrel shaft carries the main spur wheel 
rigidly keyed on to it, and this spur wheel gears directly, by 
single reduction, with the pinion attached to the armature 
spindle of the lifting motor. The gearing runs in an oil 
bath. 

A friction brake is keyed directly to the lifting barrel. 
The friction clutch is worked by a hand lever which is 
also directly connected to the lifting controller. On moving 
the lifting handle forward from the ‘“ off’’ position the barrel 
clutch is put into gear and the motor started simultaneously. 
When the clutch is in gear, further movement of the handle 
cuts out resistance and speeds up the motor. In addition to 
this mechanical arrangement there is an electric solenoid 
which acts on the friction clutch. The mechanical connec- 
tion of friction clutch and controller lever, with the device 
for enabling the motions of the handle to be continued after 
the clutch is ‘‘home,’’ is worked under a patent of Mr. 
Aldridge, the electrical adviser to the Southampton Harbour 
Board. The brake is mechanical, but is interlocked, under 
another patent with the controller, so that when the brake is 
holding the barrel the motor cannot be started. There is no 
electrical brake. With this system lifting can be continued 
at full speed, and the load brought to rest instantly by pull- 
ing over a handle, the load being arrested suddenly while the 
armature goes on revolving. The gain of time in lowering, 
which, it is claimed, can be carried out at a speed much in 
excess of that obtainable with a reversible motor, is said to 
be the distinguishing feature of this type of crane. Lowering 
can be commenced instantly without perceptible pause from 
lifting at full speed. The lifting armature can continue to 
revolve with slackening speed during the period of lowering, 
and comes to rest without shock. 

We are informed that when working at Glasgow this crane 
was loading bundles of wire rope—weighing about 24 tons— 
from railway trucks into a large vessel, picking them up and 
slewing them round through a semicircle, and it performed 
twenty-one cycles in fifteen minutes. We are further in- 
formed that when working side by side with a hydraulic 
crane of the same capacity, loading trucks with iron ore, the 
electric crane easily held its own. The slewing motion is 
worked by a separate motor and a controller, the motor 
acting on a train of cut gearing. There is a friction brake, 
by which the swinging can be arrested quickly if required. 

The electric equipment, which has all been supplied by 
Siemens Brothers and Co., consists of one series-wound 
lifting motor, designed to give 50 brake horse-power at 
280 revolutions per minute, and one series-wound slewing 





motor, designed to give 10 brake horse-power at 820 revolutions 
per minute, together with the necessary controllers, instru- 
ments, resistances, &c. The motors are of the Siemens’ 4 
type, completely enclosed, and designed to work on a 230-volt 
circuit, the armatures being of the slotted drum type with 
former wound coils. Current is taken up from terminal plug 
boxes fixed on the quay. The plug is contained in a cast iron 
hood, which fits the sockets in the terminal box and makes a 
joint, through which it is said that it is impossible for water 
or dirt to penetrate. 








SCOTTISH ASSOCIATION OF MUNICIPAL 

ENGINEERS AND SURVEYORS. 
Tue first general meeting of the Scottish Association of 
Municipal Engineers and Surveyors was held in the City 
Chambers, Edinburgh, on Saturday, the 14th inst. There 
was a large attendance, and Mr. William Dyack, Aberdeen, 
one of the vice-presidents of the Association, was called to the 
chair. 

The Chairman said that it wasvery gratifying to learn that 
the endeavours to promote an association of the kind had 
been attended with so much success. He had no doubt it 
would be the means of promoting a more extended knowledge 
of municipal work among the individual members, and it 
would also result in a distinct advantage to the various towns 
and boroughs throughout Scotland and to the municipal 
rulers thereof. 

Bailie Telfer said that in the absence of the Lord Provost 
it was left to Bailie Waterston and himself to tender to th 
members of the Association a cordial welcome to the city. 
An association such as that would not only be of immense 
importance by way of the mutual improvement and support 
it gave, but it must prove of immense value to the corpora- 
tions of Scotland. 

Mr. A. B. M‘Donald, M. Inst. C.E., city engineer, Glas- 
gow, thereafter delivered his presidential address. He began 
by thanking the members of the Association for their kind- 
ness in conferring on him the honour of being their first 
president. The necessity, he said, that impelled the consti- 
tution of an Association of Municipal Engineers and Surveyors, 
to whose meetings they could all repair, had been long recog- 
nised by members of the Institution of Civil Engineers and 
of the Association of Municipal and County Engineers as a 
matter involving neither disloyalty nor conflict, and it was 
hoped that the movement which that day assumed definit« 
form might so augment itself that its permanence would bx 
effectually secured. Everyone entrusted with the expenditure 
of public money must be animated by strong anxiety that 
the outlay was made to the greatest advantage, and this feel- 
ing was of necessity accentuated year by year as the duties of 
@ municipal engineer were continually widened, and a more 
varied extent of technical resource was needed in their fulfil- 
ment. Within recent years such a change had taken place in 
the aspirations of local government as obliterated the easy- 
going conditions that prevailed thirty years ago. Practic« 
regulated by rule of thumb had been replaced by methods of 
precision, and the opportunities that occurred for the leisurely 
contemplation of ordinary projects had disappeared in the 
more enlightened recognition of the ever-increasing progress 
of sanitary science and the improved conditions that per- 
vaded every department of municipal endeavour. This 
advance, of course, entailed a corresponding enlargement in 
the professional equipment of all municipal ofticers, and every 
engineer must be conscious of the urgent necessity of enlarg- 
ing his knowledge of civic work, and keeping himself in touch 
with the most recent developments of public activity, if he 
hoped to maintain his place in the arena. To do this it was 
imperative that he should possess the opportunity of frequent 
personal examinations of public works in course of execution. 
He trusted no one would for a moment suppose that he under. 
estimated the value of a thorough scientific training as a 
preliminary necessity. On the contrary, it had always 
appeared to him that no engineer could possibly over-educate 
himself in applied mathematics and cognate branches of exact 
knowledge. But it must not be forgotten that the utmost 
extent of his acquirements in this direction only put him in 
possession of tools which he had yet to learn to use, and that 
it was in the observation of the practice made use of by 
experienced engineers that he alone could derive secondary 
practical instruction. The information they all desired could 
be obtained only in the interchange of ideas and the frank 
communication of such special knowledge as they themselves 
had derived in the course of practice, such information as 
experience had placed beyond the range of speculation or 
empiricism, and was yet in complete harmony with theoreti- 
cal science. For each of them, he trusted, still regarded 
himself as a student, and all of them must be conscious that 
in the growth of municipal enterprise there was much to 
learn, that the work of learning must be taken up while it 
was yet day, and that in fulfilment of the aim of their new 
Association they should unite in the earnest endeavour that 
this dissemination of practical instruction should be as wide 
and as free as they were able to make it. 

3ailie Waterston then moved a vote of thanks to Mr. 
M‘Donald for his address, and the Corporation of Edinburgh 
having been thanked for placing the City Chambers at the 
disposal of the Association, the meeting terminated with a 
vote of thanks to the Chairman. 

After an inspection of the museum in the City Chambers, 
the members journeyed to Portobello by a special cable-car, 
placed at their disposal by the Tramway Company, and a visit 
was paid to the cable power station and the baths. 








CATALOGUES. 

CHRISTENSEN ENGINEERING CoMPANY, Milwaukee, U.S.A.— 
Catalogue No, 51 of motor-driven air compressors, stationary and 
portable. 

ArTHUR Lowcock, Limited, Shrewsbury. New fuel economiser 
catalogue issued.—The book is very tastefully produced, and gives 
all particulars of this device. 

Emptr— ROLLER BEARINGS Company, Limited, Westminster.— 
A pamphlet entitled ‘‘Comparisons of Roller Bearings,” by 
Thomas W, How, F.R.G.S. 

HvBERT GRENFELL, Limited, Parliament-mansions, Victoria- 
street, London, §.W.—Booklet containing a description of the 
Grenfell system of recording communications in ships of war, being 
‘the necessary complement to the Grenfell gear.” 

FerrantI Liirep, Hollinwood, Manchester. — Catalogue of 
continuous current meters approved by the Board of Trade. The 
contents include a clear illustrated description of this meter, the 
forerunner of its type. The general appearance of the book is highly 
pleasing. 
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THE BIRTH OF AMERICAN MANU- 
FACTURES. 


TuE following extract from the Morning Herald of August 
24th, 1815, is full of interest. The varied spelling of Pitts- 
burg is curious, The Evan mentioned is obviously Oliver 
Evan, one of the pioneers of steam navigation. 


AMERICAN MANUFACTURES. 

The following account of the manufactories established at 
Petersburg is extracted from a Philadelphia paper :— 

(1) A steam rolling and slitting mill, connected with which 
is a machine for cutting and heading nails, which is done 
with great facility, of 70 horse-power, on Evan plan. 

(2) A steam flour mill, of 24 horse-power, on Evan plan, 
driving three pair of stones, which grinds about 60,000 bushels 
annually. 

(3) A steam paper mill, of three vats and 34 horse-power on 
Evan plan, in which the consumption of rags is about 
120,000 lb. yearly. 

(4) A steam cotton factory, of 24 horse-power, on Watt and 
Bolton’s plan, 

(5) A steam woollen factory and fulling mill, of — horse- 
power, on a new plan by the owner, Mr. Arthurs. 

(6) A wire manufactory propelled by steam. - 

Steam engines.—There are three extensive establishments 
in this place for the making of steam engines. 

(1) The Pittzburg Steam Engine Company construct them 
on Evan's plan. This establishment is very extensive, 
embracing a foundry anda smithery ; the hands employed by 
this company are about 100 generally. Many of the anchors 
were made by this company for Commodore Perry’s squadron 
on Lake Erie. 

(2) Bolton and Watt’s plan improved are made extensively 
by Thomas Copeland. 

(3) The Mississippi Steamboat Company, on Fulton’s plan. 

Steamboats.—In 1810 the building of steamboats was com- 
menced here by Mr. Roosevelt, of New York, by building the 
New Orleans, of 138ft. keel, and between 300 and 400 tons 
burthen , after which were built the Vesuvius, Enterprise, 
Etna, and Buffalo, besides which, the , lately 
launched, and one on the stocks, which will be launched in 
the ensuing summer. 

Glass.—There are at this place two white and three green 
glass-houses. This article of manufacture has become one of 
the staples of our trade. The amount of glass manufactured 
annually is valued at 200,000 dols. Glass cutting is also con- 
nected with this establishment, and it is done not inferior 
to the best cut glass in Europe. 

Air foundries—There are in Pittzburg three large and 
extensive air foundries, where are cast all kinds of alloy ware, 
castings, common balls, smiths’ anvils and irons, steam 
engine, sugar boilers, iron boilers for distilleries, &c. ; besides 
one in Birmingham—a new town opposite Pittzburg—where 
all kinds of small work is done, and a small foundry for cast- 
ing butt-hinges, buckles, &c. 

A mill for boring cannon is connected with one of the 
above foundries. 

Breweries.—There are three breweries on an extensive scale. 
They consume about 30,000 bushels of barley, and manufac- 
ture 10,000 barrels of porter, beer, and ale annually. Worth 
about 60,000 dols. 

Lead.—Two white, and one white and red white-lead 
manufactories, to which are connected chemical labora- 
tories. 

Woollen.—There is a large woollen factory, which makes 
all kinds of cloth, blankets, vest patterns, hosiery, felting, 
&c., besides several smaller ones. 

Cotton.—There is, beside the one propelled by steam, several 
smaller cotton factories, which rc make an immense 
quantity of various kinds of goods. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Necessarily, the holidays and celebrations in con- 
nection with the Coronation are causing a good deal of disorganisa- 
tion, and mean practically a stoppage of both business and 
industrial operations from Wednesday until Tuesday next. Buy- 
ing is, perhaps, not quite so active as a week or two back. peer 
following the proclamation of peace, but there is a good deal of 
inquiry on the market, and the situation all through shows a steady 
and very substantial improvement. All round, prices continue to 
harden, and if this persistent stiffening of the market can go on in 
what is usually the dull season of the year, and notwithstanding 
ordinary operations for some weeks past have been thrown out of 
their regular gear, there would seem to bea prospect of still higher 
prices when business settles down again into its ordinary course. 

Soa iron trade representatives the question is naturaliy 
being asked, in view of the present smallness of stocks and the fact 
that production is all being dis of, what is likely to be the 
course of the market towards the autumn, when there is usually 
a considerable influx of buying. Any materially lessened cost of 
production, in the matter of either wages or fuel, is scarcely now 
anticipated, and both merchants and makers who look into the 
future, are very cautious about committing themselves to forward 
engagements, 

On the iron market here the attitude of makers and manufac- 
turers is in most cases one of exceeding firmness, and a good deal 
of business has been declined recently rather than meet the cutting 
prices at which some transactions have been put through. In pig 
iron moderate transactions have been effected, and a considerable 
business is offering, but at prices which makers do not care to 
entertain. Lancashire makers are very firm at 58s. 6d., less 24, for 
No, 3 foundry, delivered Manchester. The position of Lincolnshire is 
somewhat anomalous. With one exception makers have practically 
nothing to offer on the market, but the basis price remains 53s., 
with iron offered through merchants at under even this figure. 
It is rumoured that one or two merchants are pretty large holders 
of Lincolnshire iron bought at below current rates, and they are, 
of course, in a position to compete for business. This, it is under- 
stood, has for the time being checked an official advance, which, 
from the makers’ standpoint, would seem to be justified, but in 
most cases they are readily getting 53s. 6d. net, delivered 
Manchester, or 6d. above the basis price. Derbyshire foundry 
brands remain scarce, and quotations strong at from 56s. 6d. to 
58s. net, delivered Manchester. On forge qualities there is a 
stiffening in prices, notwithstanding the unsatisfactory position of 
the finished iron trade. For Lincolnshire 53s, 2d. net has been 
got without difficulty, delivered Warrington, and a similar basis 
on sales made in other districts, with forge Lancashire averaging 
about 54s, to 54s. 6d., less 24, delivered Warrington. Middlesbrough 
and Scotch iron go on steadily hardening, and during the last week 
or two have established an advance of 6d. to ls, per ton. No, 3 
foundry Middlesbrough, by rail Manchester, is scarcely quoted for 
ordinary consumers’ parcels under 58s. 4d. to 58s. 10d. net, but 
special sales might be made at a trifle less; Eglinton, delivered 

anchester docks, is not now quoted under 57s, 9d. to 58s., with 
Glengarnock 61s. 6d. to 62s. net. 

. The finished iron trade remains much as last reported. The 





present very restricted foreign business is being seriously felt b: 
the large producers here, the home demand, although fairly good, 
being altogether inadequate to take off their output. Some of the 
smaller forges are kept fairly going ; but taking the position all 
through, the rolling mills are only indifferently off for work. 
Prices are without quotable change. Lancashire bars remain 
£6 10s., with North Staffordshire £6 10s. to £6 15s.; sheets are 
strong at £8 2s, to £8 7s. 6d., and hoops steady on the list basis of 
£7 2s. 6d. random to £7 7s. 6d. special cut lengths delivered here, 
and 2s, 6d. less for shipment. 

Raw material in the steel trade is not sharing in the improvement 
that is generally reported in pretty nearly ali descriptions of 
manufactured steel. Hematites are not more than maintaining 
late rates, 68s. to 68s. 6d. net being average quotations 
for ordinary No. 3 foundry, with special brands abont 69s. 
delivered here, and local made billets, which are beginning to feel 
German competition, remain £4 18s. 9d. Warrington, and £5 
Manchester, net. Steel manufacturers are all getting very full of 
work, and are stiffening in their quotations; £6 10s. to £6 12s. 6d. 
may still be given as almost the average prices for steel bars, but 
in some cases manufacturers are quoting £6 15s.; common steel 
plates £6 5s, to £6 7s. 6d.; and makers of boiler plates have no 
difficulty in booking all the orders they care to entertain at £7 10s., 
less 24 delivered here. 

In the engineering trade the stoppages of works for the Corona- 
tion are in some cases extending over the whole week, one or two 
large firms taking advantage of the present holidays for stock- 
taking purposes, and closing their works from Saturday until Mon- 
day next. Generally the stoppage extends from Wednesday night 
to Monday, but it is not expected that shops will get into really 
full work again until Tuesday. With regard to the trade position 
very little change is noticeable. Some of the engineering firms 
engaged on heavy work both for home and abroad are exceedingly 
busy. In structural engineering there is also a good deal doing 
both in connection with bridge and roof work. Boilermakers also 
continue well engaged. Locomotive builders have orders to keep 
them going well into next year, and pressing activity is maintained 
in the electrical and allied branches of engineering. Machine tool 
makers are in some directions booking an increased number of 
orders, but generally they are but moderately off. Except in one 
or two special branches, the textile machine trades remain without 
real improvement, 

The Council of the Amalgamated Society of Engineers has 
addressed a circular letter to the district committees, asking for 
expressions of opinion respecting the one-break system, which has 
recently come to the front in the Manchester and other districts. 
The matter has already been discussed with the employers, and it 
is stated that the Council obtained from the Federation a pledge 
that there should be no extension of the system pending further 
discussion at an executive conference. In the meantime the pledge 
given has been loyally observed. 

Another question which has recently given rise to some differ- 
ence between the employers and the workmen is the introduction 
of the “premium bonus” system at some of the Manchester 
works, and we understand that a local conference on the matter 
is pending. The workmen claim that this is an altered condition 
of labour, introduced without consultation with them, to which 
pon take exception, on the ground that no reference was made to 
such system when the 1898 settlement terms were arrived at. 

Mr. John Hodge, of Manchester, secretary of the British Steel 
Smelters’ Association, is to be nominated as a candidate for the 
secretaryship of the Parliamentary Committee of the Trade 
Union Congress, in opposition to Mr. 8. Woods, the present 
occupant of the office. 

In anticipation of the stoppage of the pits throughout Lancashire 
for the Coronation celebrations, extending from Wednesday this 
week, and in most cases practically until Tuesday next, before they 
are likely to get again intc full work, there has been some extra 
inquiry to secure such suppliesas may in the meantime be requisite, 
and this has tended to compensate for any falling off in the demand 
for house-fire consumption as a result of the more summerlike 
weather of the last few days, Collieries have been moving away 
all their output, and will, in most cases, re-start after the 
holidays, practically bare of stocks. This is a situation which 
will necessitate pits being kept on full time through the summer to 
enable collieries to get down the stocks they usually require to meet 
the winter's extra requirements. There is consequently no 

robability, so far as Lancashire collieries are concerned, of any 
| inn surplus of coal coming on the market to weaken prices, and 
the general anticipation is that these will undergo no further 
material downward move during the remainder of the year. 

For house-fire descriptions there was a good inquiry up to the 
stoppage of the pits, which has taken away all that collieries have 
been raising. and prices remain firm on thefull list basis. Common 
round coals are also in moderately good request for steam and 
forge purposes, but as there is at most works a cessation of opera- 
tions for several days, no extra inquiry of any amount has come 
forward for this class of fuel to cover requirements during the pit 
stoppages. Prices are being steadily maintained at about 8s. 6d. 
to 9s., with some special sorts fetching 9s. 6d. at the pit. 

For engine fuel the increasing inquiry reported of late is being 
more than maintained, and collieries are anticipating quite a 
pressure upon the medium and better qualities of slack, which is 
not unlikely to lead to some hardening in prices. As previously 
intimated, there are large requirements for electric power stations 
in various parts of the district, and for all good descriptions of 
slack prices are exceedingly strong at from 6s. 6d. to 7s. at the 
pit mouth. Where collieries have at all any material supplies of 
engine fuel it is almost entirely in the inferior sorts, which con- 
tinue to be kept down in price by the competition of common 
slack coming in from other districts, chiefly Derbyshire and Staf- 
fordshire. This competition is, perhaps, not quite so pressing as 
a short time back, but prices continue low, common Lancashire 
slack ranging from about 4s, 9d. to 5s, 6d. per ton at the pit. 

The shipping trade remains moderate, with prices about as last 
quoted, ranging from 9s. 9d. to 10s. for medium, up to 10s. 3d. 
better qualities of steam coal, delivered ports on Mersey. 

For coke there is a continued active inquiry at full rates, averag- 
ing 22s. to 24s., best Lancashire foundry ; and 13s. 6d. to 14s. 6d. 
furnace cokes; and 13s. 6d. to 14s. good washed Yorkshire 
furnace cokes, to 14s. 6d. some special sorts at the ovens, 
and makers disinclined to contract forward except at somewhat 
advanced prices, 

The Lancashire and Cheshire Miners’ Federation, at a meeting 
held in Manchester on Saturday, had before them the question of 
the reduction in wages, and on the advice of their leaders, of 
course accepted Lord James’ decision. At the same meeti 
arrangements were made for a conference to be held shortly at 
Southport on the eight hours question. 

Barrow.—There is a steady trade doing in hematite pig iron, 
and although the warrant market is weaker, makers feel strong in 
the fact that they are already well supplied with orders, that busi- 
ness is offering on a comparatively large scale, and that the 
prospects of trade are still very good, there being every indication 
of a strong and full trade before the autumn sets in. Makers 
quote the old price of 60s. 6d. net, f.o.b., for mixed Bessemer 
numbers, while warrant iron is at 59s. 104d. net cash sellers, buyers 
8d. less. Stocks of warrant iron have not been reduced during the 
past fortnight ; they are steady at 13,907 tons, the lowest point 
touched by stocks since warrant stores were opened in the district. 
There are 36 furnaces in blast, compared with 35 in the correspond- 
ing week of last year. 

Tron ore is a steady trade, and good average sorts are at 12s. per 
ton net at mines, with best sorts at 16s. per ton. The importation 
of Spanish ores into the district is still well maintained, and there 
is practieally as much foreign as native ores used by the smelting 
furnaces of the district. Good Spanish ores are quoted steadily at 
lds. per ton net at West Coast espe 

There is a deal of life in the steel trade, and orders are not 


only largely entered on makers’ books, but they are being largely 





offered alike for prompt and forward delivery. It is evident from 
present indications that a large business will be done at an early 
date with colonial and general foreign buyers of steel, but Ger- 
many is a keen competitor for orders, and consequently prices are 
kept at a low point. Rails are in full demand, chiefly for heavy 
sections, Light rails are only a small trade. A fairly good busi- 
ness is being done in tram sections. Ship and toiler plates are 
in better request. The ——- trade during recent years has 
not been so active as previously, owing to the displacement to a 
large extent of the cylindrical for the water-tube boiler, but under 
new conditions battleships and cruisers will be fitted with both 
types of boilers. General steel produce is in good demand. 

Shipbuilders and marine engineers are exceedingly busy, and 
are likely to remain so. 

An agreement has at length been come to between the Corpora- 
tion of Barrow and the British Electric Traction Company, 
Limited, to lease the Barrow tramways to the latter for twenty- 
one years. Electric traction will be used, and the work of trans- 
forming the tramroad from steam traction to electric is to be 
accomplished in six months, 

Coal and coke quiet. Shipping fairly employed. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue work of the week does not take much telling. It has been, 
practically, a holiday week. In anticipation of the Coronation 
festivities, the colliers have been working very well, bringing a 
heavy weight to bank. The demand is quite equal to the supply, 
as the output was considerably lessened through the miners’ 
demonstrationat Rotherham. Perhaps the most satisfactory feature 
in the Yorkshire coal trade is the spirit in which the men have 
accepted the decision of Lord James of Hereford in regard to the 
coalowners’ application for a reduction of 10 per cent. in wages. 
The amount represented by the reduction—some £15,000 or 
£16,000 in Yorkshire—is not quite so large as the general public 
anticipated, but the miners freely express the opinion that the 
present action of the employers is only the beginning of a policy 
which may have far-reaching issues. Meanwhile, however, the 
award is being loyally observed. _In other directions of the York- 
shire coalfield there is some trouble, and thus the outlook is not 
so pleasant as could be desired. 

ouse coal, in the better qualities, continues brisk, but there is 
no animation in the secondary qualities. In Barnsley house there 
is a fairly steady market, with an absence of business on speculative 
account. Quotations range frcm 12s. per ton in best qualities to 
10s. per ton seconds and nuts, 

Steam coal is in asatisfactory condition, with an excellent trade 
in nearly all directions. Coalowners have no difficulty whatever in 
finding a market for the whole of their output, prices remaining at 
the rates current at the beginning of the year, when the majority 
of the railway companies contracted at 9s. per ton, though one 
railway company got in at 3d. per ton less. Railway managers are 
now seeking to renew contracts on that basis, which wou'd mean 
that contracts for the latter half of 1902 would rule at 8s. 9d. 
per ton. Arrangements with that object are now in progress. 

In the general industries of the city there is no alteration to 
report. The distress at the East End, owing to the continued 
absence of armour and other military material orders, is being 
generously met by private generosity, and relief is heey actively 
administered. As the orders are now certain within a few days, 
and may probably be placed before these lines see the light, the 
various firms are taking on more men for the preparatory processes 
of manufacture, but, of course, it will be a considerable time before 
there is employment for those concerned in the finishing depart- 
ments. 

In the iron market further advances have taken place, Lincoln- 
shire irons having generally gone up 6d. per ton. It is evident 
that dealers are now buying largely for stock. In iron circles the 
animation is attributed to the termination of the war, with every 
prospect of activity in the South African markets. Another cause 
is the renewed demand on American account. This call from the 
States has chiefly affected Middlesbrough irons, which have, for 
the present, ceased to compete with those from Lincolnshire. 
There is a better business doing in the finished iron trade as well. 
No improvement as yet is perceptible in the general run of the 
steel industries. , 

King Lewanika visited Sheffield on Saturday and was enter- 
tained to luncheon by the Lord Mayor, witnessed the rolling of an 
armour plate, and several of. the processes of gunmaking, and in 
the lighter industries the silver-plating and cutlery crafts. The 
establishments visited were Vickers, Sons and Maxim; Walker 
and Hall, Electro Works, Howard-street ; and Joseph Rodgers 
and Sons, Limited, Norfol-street. The King, who was conveyed 
from Vickers, Sons and Maxim’s works to the Town Halil in a 
motor car, was presented with silver-plate cutlery, another 
example of Sheffield production. The King appeared to be 
greatly gratified with his visit and reception. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH business in the iron and allied industries of this district 
is naturally very quiet this week, still the actual condition of trade 
is not worse than last week, nor are prices weaker ; on the con- 
trary, in Cleveland pig iron they are stronger, notwithstanding the 

r shipments and the persistent increase this month in the stocks 
in the public warrant stores. Yet, while a little while ago lower 
prices were accepted for forward than for prompt delivery, that is 
not the case at present, and higher prices have to be paid where 
the delivery is forward than will be taken where the execution of 
the order is to be early. That may be considered as indicating 
a sanguine view of the future. This, however, can only be re- 
ported of ordinary Cleveland pig iron, for as regards hematite 
there is not the least change for the better, nor any likelihood of 
any while there is depression in the shipbuilding industry. Makers 
of hematite pig iron in this district are much more affected by this 
depression than are the pig iron makers of other districts, because 
in the North-east of England steel and pig iron makers depend so 
so much upon the shipbuilders for keeping them going. It 
would seem inevitable that the production of hematite iron 
in this district should be reduced, more especially as in 
addition to the slackness of demand, the cost of manufacture 
with most firms exceeds the selling prices, and tends to 
become higher still, as both ore and coke are becoming 
dearer. Too much hematite is offering here, and the makers 
have to keep their price for mixed numbers at 57s. per ton, 
whereas their competitors on the West Coast can get 60s. All 
efforts to advance the prices of hematite here are apparently of 
no avail, and competition is keen. The unsatisfactory character 
of this branch of the iron trade is shown by the fact that the price 
of mixed numbers has this year improved but 2s, 6d. per ton, 
whereas ordinary Cleveland pig iron has gone up nearly 7s. 
per ton. 

The situation with respect to ordinary Cleveland pig iron is 
better than it has been for some time, more especially where the 
lower qualities are concerned. They have risen till they are 
relatively as dear as No. 3, though for a long time they have been 
less; but now they have become very scarce indeed. No. 4 foundry 
has been during the last few days almost unobtainable. It is 
years since the available supply of this quality was so short of the 
requirements, and the difficulty has not been for sellers to find 
buyers, it has rather been for buyers to meet with any one in:a 
position to sell. 

The demand from the Continent is less than it has been during 
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any spring of the last decade, and in a great measure this is due 
to the fact that our prices are too high compared with those at 
which German iron can be bought ; but the difference is not so 
great as it was, for the Germans are gradually getting over the 
effects of their over-trading, and are not so much disposed to sell 
at unprofitable prices. No. 3 Cleveland pig iron is now at 49s. 6d. 
per ton, which is a fair figure compared with what is ruling for 
East Coast hematite iron. No. 4 foundry has been raised to 49s., 
and is not readily forthcoming at that. Grey forge is at 48s. 3d., 
mottled at 47s. 9d., and white at 47s, 3d. 

There is not much that is new transpiring in the finished iron 
and steel industries, and except in the rail trade there is no 
activity in demand, nor are manufacturers very sanguine about the 
early future, though they look for some improvement in the 
autumn, as an outcome of the late war. As yet, its termination 
has not had any infl on busi here, but it is too soon to 
expect it, though in the Midlands a change has been brought 
about. The slackness in the trade is indicated by the length of 
the holidays for the Coronation ; some of the works are closed for the 
whole week, more particularly shipyards and engineering works, and 
they will lose nothing by prolonging the holidays, because orders 
are not plentiful enough tokeepthem going. Therailmakers will have 
shorter holidays than any of the manufactured iron and steel works, 
and there are good prospects of the present briskness being main- 
tained. Not less than £5 10s. per ton net at works will be accepted 
for heavy steel rails. Steel ship plates are at £5 15s.; steel ship 
angles, £5 12s. 6d.; iron ship plates and angles, £6 2s. 6d., all less 
24 per cent. The syndicate of bar makers, which comprises the 
firms not only in the North of England but alsoin Scotland, has the 
price tixed at. £6 5s., less 24 per cent. f.o.t. for common iron bars, 
and other qualities in proportion. Makers of plates and angles do 
not expect that by reducing their prices they would do any more 
business, and they prefer not to bring their quotations below cost 
of production. 

A notable departure is to be taken by the governors of the High 
School at Middlesbrough with a view of affording facilities for the 
spread of technical education. They hold thatafter an apprentice 
or other workmen at the engineering works, shipyards, iron and 
steel works, &c., has done his day’s work he is not in a fit state to 
take full advantage of the evening technical classes even if he is 
disposed to attend. The proposal of the governors now is to 
establish day technical classes for such apprentices, &c., and they 
appeal to the employers to allow these apprentices to attend such 
classes on one afternvon in the week, and to count this in as part 
of their regular work. 

At the annual meeting of Head, Wrightson and Co., Limited, 
Teesdale Iron and Engineering Works, Thornaby-on-Tees, the 
chairman, Mr. C. Arthur Head, said that their foundries, instead 
of being fully occupied during the year, were for four months 
working for only about one-half of their total output, and as other 
ironfoundries were in a similar position, the competition for orders 
was keen, resulting in lower prices and reduced profits. 

The coal trade is showing improvement, and up till Wednes- 
day of this week work has been going on at extra pressure to 
make up for the holidays, which, in the Tyneside district, would 
have taken place—Coronation or no Coronation. Operations are 
to be suspended for the latter half of the week. The price of 
best steam coals has been put.up to 11s. 6d. per ton, but seconds 
have not become stiffer, as they have lately been in better supply 
than demand; they can got as low as 9s. per ton, but 10s. 
was the general figure. Good gas coals are at 9s. to 9s. 6d. 
Foundry coke varies from 17s. to 17s. 6d. per ton, f.o.b., while 
medium quality furnace coke, delivered on Teesside, could readily 
be got at 15s. per ton. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE arrangements for the Coronation celebration have interfered 
a good deal with business, and there is quite a holiday feeling abroad 
all over the manufacturing districts. The markets are also feeling 
the effects of the excitement, not in a larger business, but in the 
general indisposition of dealers to enter into transactions, 

The Glasgow pig iron market was arranged to be closed on 
Thursday and Friday, so that business was only taking place during 
three days this week. Comparatively little has been done. There 
is, however, a very good feeling in the market. The general ten- 
dency is firmer. Prices of both raw and manufactured iron are 
tending slightly upwards, and the impression is that better busi- 
ness is likely to be experienced in the near future. There has 
been little doing in Scotch warrants, which are quoted from 
54s, 4d. to 54s. 6d. per ton. A few transactions have been re- 
ported within the last few days in Cumberland hematite about 
60s, per ton. Cleveland warrants have sold from 49s, 10d. to 
49s, 8d. for cash. 

A moderate business has been done in Scotch hematite at from 
61s. 6d. to 62s. per ton for delivery at the West of Scotland steel 
works, Since last report one furnace has been taken off hematite 
at the Glengarnock Steel Works. The total number now blowing 
in Scotland is 85, compared with 80 at this time last year, and of 
these 44 are making hematite, 37 ordinary, and 4 basic iron, 

The prices of Scotch makers’ iron are very steady, and business 
proceeds at the following rates:—G.M.B., f.a.s. at Glasgow, No. 1, 
56s.; No. 3, 53s. 6d.; Wishaw, No. 1, 56s. 3d.; No. 3, 53s. 6d.; 
Carnbroe, No. 1, 57s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s.; No. 3, 
56s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 57s.; Calder, No. 1, 
66s. 6d.; Nos, 3, 56s. 6d.; Summerlee and Coltness, Nos. 1, 70s.; 
Nos. 3, 58s.; > No. 1, 70s.; No. 3, 59s.; Glengarnock, at 
Ardrossan, No.1, 66s. 6d.; No. 3, 56s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 57s.; No. 3, 53s. 6d.; Dalmellington at Ayr, 
No. 1, 56s.; No. 3, 54s.; Shotts at Leith, No. 1, 69s.; No. 3, 
58s.; Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7925 tons, compared with 4207 in the corre- 
sponding week of last year. The total shipments since the lst of 
January are 148,752, being 16,625 more than in the corresponding 
period of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth were 7561 tons, being 1110 less than in ‘the corresponding 
week, but these imports show an increase for the year to date of 
44,510 tons, 

The makers of sheets in the West of Scotland have raised their 
prices 2s, 6d. per ton on ordinary sheets, and 5s. on nail strips. 

Business in the coal trade has not been quite so good for ship- 
ment in some parts of the western districts; but there has, on the 
whole, been a fair trade, taking into account the time of the year. 
The demand for home consumption is well maintained. There 
is not much variation in prices, 

Accountants are engaged examining the books of the Scottish 
coalmasters, with the view of making a return to the Conciliation 
Board on the selling prices of coal during the last two months. 
The returns thus to be made will be used to show whether the 
masters are entitled to the reduction of wages which they have 
recently claimed, or to some modification thereof. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Coat continues in good demand at all ports, and prices have been 
maintained for all varieties after the holidays, which threaten to 
seriously affect most of the pits from Thursday to the end of the 
week. It is evident, as I write, that it will a broken week, 
characterised by a certain amount of vigour and pressure for 
— for half the week, and sluggishness afterwards. 

n ’Change, Monday, Cardiff, best steam coals were quoted at 


16s. to 16s. 3d., and other varieties were rated as follows :— 


Seconds, 15s, 3d. to 15s. 6d.; dry, 14s. to 14s, 6d.; best small, 





7s. 9d.; seconds, 7s. 3d. to 7s. 6d.; dry and commoner kinds, 
6s. 6d. to 7s.; best Monmouthshire, firm, 13s. 8d. to 13s. 6d.; 
seconds, lls. 6d. to 12s, 6d.; best semi-bituminous, small, 7s. to 
7s. 8d.; seconds, 6s. to 6s. 3d.; best house coal, 15s. to 
15s. 6d.; seconds, lls. 6d. to 14s.; No. 3 Rhondda, 14s.; brush, 
12s. to 12s. 6d.; small, 9s. 6d. to 10s; No. 2 Rhondda, 
lls. to lls. 6d.; through, 9s. to 9s. 6d.; small, 6s. 6d. to 
6s. 9d. Patent fuel, 15s. to 15s. 6d., includi tax. Coke: 
Furnace, 16s. 6d. to 17s. 6d.; foundry, "Ess. to 2ls.; 
special foundry, 23s. to 23s. 6d. Pitwood weaker, 18s, 6d. to 
18s. 9d. Imports have been Jarge, so depression is not expected 
to be other than temporary, especially for best wood. The latest 
report from the anthracite districts given on Change, Swansea, is 
as follows:—Stems well filled. Anthracite, best malting, 21s.; 
seconds, 18s. to 19s.; big vein, 16s. 6d. to 17s.; red vein, 12s. 3d.; 
machine-made cobbles, 22s.; ditto nuts, 24s.; ditto rough peas and 
fine peas, lls, 6d. to 12s.; rubbly culm, 5s. to 5s. 6d.; duff, 3s. to 
3s. 6d. Steam coal, 15s. 6d.; seconds, 12s. 6d.; bunkers, 9s. 6d. 
to 10s.; small, 7s. House coal, No. 3 Rhondda, 14s. to 14s. 6d.; 
No. 2 Rhondda, 12s. 6d. Patent fuel, 13s. 3d. to 13s. 6d.; 
furnace coke, 17s. 6d. to 18s. 6d.; foundry, 20s. to 21s. Pitwood, 
18s, to 19s. At Llanelly the demand for anthracite continues 
large. The manager of a large colliery in the Gwendraeth Valley 
informed a contemporary last week that demand exceeds supply, 
but that in the next twelve months the output would be double. 
Prices are now as good as they were two years ago, though steam 
had declined 5s. So far the American strike had not affected 
Wales. At Cardiff it was said this week that 4000 tons bituminous 
coal are on the way to New York from Cardiff to sell at 22s, The 
Elevated Railway Company has cabled to secure Welsh anthracite. 

The sale of the machinery, &c., at the Breconshire works of the 
Merthyr Urban Council took place last week, and it may be of 
general interest to place on record some of the prices realised. 
About 400 tons steel rails brought an average of 8s. A loco- 
motive by J. H. Wilson and Co., of Liverpool, produced £380; a 
3-ton crane £165, a smaller one of 30 cwt., B50 ; a bungalow, 
£105 ; a mission room, £47 ; police station and surgery, £30 ; 60ft. 
cast iron stand pipe 3ft. 6in. diameter, with inlet valve, bracket, 
and rods, and two 24in. sluice valves. 

It is stated that the Barry Dock Railway Company intends an 
important entension of its dock accommodation, and will shortly 
issue tenders, 

There is a shipwrights’ dispute on at Newport in respect of tariff 
and rules of work. The employers afforded a few days ago an 
interesting evidence of self-reliance in dry docking and shoring a 
vessel by their own manual labour. This I find has not been the 
only instance of late, and should have a wholesome effect on the 
struggle. 

The healthy character of the iron and steel trades of South 
Wales was shown by the result of the audit of ironmasters’ books 
at the Abergavenny meeting on Saturday. This justified the 
declaration of an advance of 14 per cent. 

This declaration indicates a tirm market, and the maintenance 
of prices, the tendency of which is upwards. 

Iron, steel, and tin-plate prices were not issued this week from 
the Exchange, Swansea, in time for my despatch. Iron ore con- 
tinues firm. Cardiff and Newport prices are :—Rubio, 14s. 3d. to 
14s. 1d.; Tafna, 15s. to 15s. 3d.; Almeria, 14s. 3d. to 14s. 6d. c.i.f. 
At Liverpool on Saturday it was stated that the pig iron market 
was firmer. Scotch, 54s. 7d. to 55s.; Cleveland, 49s. 11d.; Cumber- 
land, 60s. 1d. Tin lower, £127 to. £128. Lead easier, £11 7s. 6d. 
Copper easier, £54 5s. Spelter steady, at £18 5s. Tin-plates 
quieter, not much doing. Steel cokes: Wales, 13s. 74d.; oil 
sizes quieter, 14s. Wales; ternes, 25s, 6d. Wales ; ordinary char- 
coal, 15s. 6d. Wales. 

Several important meetings have taken place between the tin- 
plate manufacturers and the representatives of the men, and at the 
last the following ultimatum was presented on the part of employers : 
‘That the principle of following the machinery be accepted, and 
should difficulties arise between employers and employed, the 
matter to be brought before the Conciliation Board for settlement. 
The works management shall, as faras possible, regulate the orders 
so as to facilitate the working in the mills.” No final settlement 
has been brought about up to date, but, if effected, this will decide 
the wage rate for twelve months. 

The plea of the men is that it has always been the custom to pay 
the higher rate, namely, fifty sheets to the box, and they do not 
see why the privilege should be taken away. They claim that 
doubles are a special class of plates, and the difference existing 
between employers would be corrected by a uniform arrangement 
of fifty sheets on doubles. Seeing that the employers had agreed 
upon Canadas, the men add, why not accept the offer of the men 
on doubles, which is on the same basis. 

The Taff Vale Railway opened last week a new bridge connect- 
ing their line with Cilfynydd Colliery and suburbs. It is a sub- 
stantial structure, designed by their local engineer, Mr. Sibberring, 
and by Mr. Frazer, of Derby. It has three spans of 90ft. over the 
railway, and one of 70ft. over the Glamorganshire Canal. 

Freights quiet, with no perceptible change in rates. Port Said, 
5s. 3d.; Lisbon, 4s. 6d.; sa 3s. 104d.; Cronstadt, 4s. 9d.; 
orgy 5s. 6d.; all Cardiff. Swansea to Genoa is being done 
at 6s. 3d. 

In iron circles it is stated that although the iron and steel 
works of Cyfarthfa and Dowlais are now the property of Guest, 
Keen and Co., and under the general management of Mr. William 
Evans, both works are carried on upon distinct lines. Crawshay 
Brothers retain the estate, which comprises a number of free- 
hold farms, in their hands, and also the old residence, Cyfarthfa 
Castle. 

The residence of Anthony Bacon, who preceded the Crawshays 
at Cyfarthfa, is now used as the engineers’ office, and as an 
indication that the old ironmaster was more of a wag than given 
to heraldic lore, his crest, a boar, is shown on an old fireplace 
casting, evidently turned out at the works prior to 1800. 

The oldest works are those at Dowlais, the next Cyfarthfa, 
and followed by Penydarran and Plymouth. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE reports received from the various iron and steel producing 
districts over here state the business transacted upon the week to 
have been steady, and there was a more lively request coming 
forward in some branches. Inland consumption in rails, plates, 
and sheets is active in Silesia, and exports have been heavier than 
before. Quotations all round are firm, and not likely to alter for 
the present, at least not ina downward direction, as the occupation 
at the various establishments is regular and the order books 
fairly well filled.. The employment of the ironworks in Rheinland- 
Westphalia is irregular, some having been compelled to reduce 
their working staff, while others have increased the number of 
theirmen. Krupp, for instance, is said to have given notice to 
about 500 men that had been employed in the arms department, 
but they are likely to find occupation in other branches of the 
Krupp establishments. 

There was a good inquiry experienced for girders lately owing 
to a fair activity in the building line, while sleepers and rails were 
somewhat negl Sheets realised only M. 135 p.t., bars in 
basic, M. 119 and M. 121 p.t. at a recent sale in Dortmund ; these 
prices are generally nih red pretty satisfactory, being about the 
same as the present list rates. Much life is stirring in the wire 
trade. In May of present year the orders booked amounted on 
9600 t., against 9100 t. in April, 1902. A Westphalian frm is said 
to have got an English order for 9000 t. plates at M. 99°50 p.t. free 
Miilheim-Ruhr ; the price, however, is so low that it seems doubt- 
ful whether this can be true, Large foreign orders for locomotives 
are reported to have been placed with several German shops quite 
recently ; there is talk of a hundred locomotives, and the value is 


estimated to amount on six million marks. The contracts, which 
are for India, Siam, Italy, and Denmark, have to be executed til] 
spring, 1903, 

Last week the iron market in Austria-Hungary has been pretty 
firm, and ironmasters have slightly advanced the prices forraw iron, 
bars, and girders. The business in structural iron is more lively 
than in previous weeks, and the machine department has also been 
somewhat better employed than formerly. Demand is moderate, 
and activity in the various departments of the French iron industry 
has beenrather limited upon the week ; prices, however, have shown 
much steadiness. 

On the Belgian iron market the business recently done was 
principally on foreign account, but the orders received, though 
numerous, and of considerable weight in many instances, leave 
little profit, because the prices for coal are too high and in no pro- 
portion to those of iron and steel. A reduction in the prices for 
coal would very likely cause an improvement in the iron business, 
The order for 188 locomotives, worth about 15 million francs, 
which the Belgian State Railways have given out a short time ago, 
will secure employment for some time to the shops, that have been 
up to the present very moderately occupied. 

An unsatisfactory condition continues to prevail on the coal 
markets in France and in Belgium. German coa'owners likewise 
complain of an irregular trade, and of the weakness in quotations, 
which has even increased for some sorts. 

Import to Hamburg is officially stated to have been worth 
2160-7 million marks last year ; export was worth 1819-5 million 
marks ; import shows a decrease of 120 million marks, while export 
was 8-5 million marks higher than in 1900. 








AUSTRALIAN NOTES. 
(From our own Oorrespondent.) 


A veRY important Commission has been arranged for the purpose 
of dealing with the question of the conservation and distribution of 
the waters of the river Murray and its tributaries, for the purposes 
of irrigation, navigation, and water supply, and to report on the 
just allotment of the waters of the Murray basin to the 
use of each of the States of New South Wales, Victoria, and 
South Australia, and for the best methods for their conservation 
and distribution. The commissioners appointed to investigate 
into this matter are Mr. J. Davis, M. Inst. C.E., Under-Secretary 
for Puvlic Works, New South Wales, who is to be president ; Mr. 
S. Murray, M. Inst. C.E., Chief Engineer for Water Supply, 
Victoria ; and Mr, F. Newman Burchell, engineer and surveyor in 
the department of the Engineer-in-Chief, South Australia, 

Another of the many disasters of broken tail shafts has been 
added to the list, this time to the well-known steamer Boveric. 
The steamer left Melbourne for Durban on March 21st, with 965 
horses, a crew of 98, and 6 passengers. On April 3rd, when about 
1000 miles west of Fremantle, the tail shaft broke outside, and the 
propeller was lost. An endeavour was made to keepin the track of 
steamers, but as the boat was drifting northwards, the lifeboat was 
rigged and manned by the chief officer, second officer, and two able 
seamen, with instructions to make for the nearest land and report 
the casualty. This was when the boat was about 1500 miles from 
Fremantle, to which port they made in twenty-seven days. Two 
steamers were then fitted out for the search of the steamer, but in 
the meantime the Lund liner Narrung, which left Albany (W.A.) 
on May 3rd for South Africa and London, sighted the Boveric on 
May 9th, and took her in tow back to Fremantle, arriving there on 
May 15th. Only fifty-two horses were lost during the trying time, 
and no further mishap occurred. 

There is still no signs of the drought breaking, which is proving so 
disastrous in New South Wales and Queensland. Word has been 
given to-day—May 17th—-that the water supply for the city of 
Sydney and suburbs will fall below gravitation point by next week, 
when pumping will have to be resorted to. This is the first time 
on record that such an event will be necessary, and fears are 
entertained of the stability of the embankment of the reservoir by 
the lowering of the water to such an unusual depth. A special 
plant has been erected for the purpose of pumping. 

The drought in Queensland has had the effect of stopping the 
running of Cobb and Co.’s coaches. These well-known contractors 
had the running of the coaches carrying the mails in the interior 
of that State, where railway communication is not — About 
forty-three services are affected, covering about 4000 miles of road. 
All postal communication and passenger traffic in the interior has 
been stopped, and in many cases food supplies. It is stated by 
their manager that the feed account this year would be nearly 
£30,000, whereas in normal years it would be about £6000. 

In consequence of the strategical and tal point of view, it is 
deemed expedient, by the Commonwealth Government, to take 
immediate action for the appointment of a commission of the 
leading railway engineers to expedite the inquiry as to the 
practicability of making railway communication between West and 
South Australia. This would then give railway connection with all 
the capital cities in Australia. 








Tue RoyaL AGRICULTURAL SocrEty.—The show will be held 
this year at Carlisle, July 5th to the 11th. There are no trials of 
implements. 

NavAL CADETSHIPs.—The Civil Service Commissioners state 
that a revised scheme of examination for the entry of naval cadets 
will come into operation in March, 1904, and that copies of the 
syllabus may be obtained on application to the secretary of the 
Civil Service Commission, Burlington-gardens. 

THE Macuinery Users’ AssociaTION.—The annual general 
meeting of the Machinery Users’ Association was held on Thurs- 
day, the 19th inst., at the Westminster Palace Hotel. Sir W. H. 
Houldsworth, Bart., presided, and amongst those present were :— 
Mr. W. H. Holland, Mr. George White, Mr. W. E. M. Tomlinson, 
Mr. Lewis Evans, treasurer, Major Vane Stow, and others. Sir 
William Houldsworth, in moving the adoption of the report and 
accounts, referred to the improved position in which the Associa: 
tion stood, owing to the Report of the Royal Commission on Local 
Taxation and of the recent judgment of the Lord Chief Justice in 
the case of Crockett and Jones and the Northampton Union Assess- 
ment Committee. A recent decision in Scotland, adverse to the 
manufacturers, had brought a great amount of Scotch support to 
the Association. Mr. Lewis Evans referred to the question of 
water supplies as being a most important one for manufacturers. 
Mr. W. if Holland spoke with approval of the formation of the 
Commercial Committee in Parliament. 

Tue RouLuinG Stock CoMBINE.—We understand that the Bir- 
mingham Railway Carriage and Wagon Company, Limited, instead 
of actually joining the recently formed railway rolling stock com- 
bine, has arranged a ling or division of orders with tho 
Metropolitan Amalgamated Railway Carriage and Wagon Company, 
Limited, and that some similar arrangement is contemplated 
between the Metropolitan Amalgamated Company and the Bristol 
and Gloucester companies. The Birmingham and Metropolitan 
companies have already, it is reported, cut up between them one 
big order for rolling stock for South Africa. Unless we are greatly 
mistaken, the proposed line of action will be stoutly resented by 
railway companies and other buyers, and already we hear of comi 
orders for India and Argentina which will be studiously withhel 
from the rolling stock companies in the ‘‘ pool ” and given to makers 
quite outside their influence. In fact, it is the intention of one 
important Indian group to foster, in every possible way, the spirit 
of healthy competition in the rolling stock trade, and its orders will 
in future be given to some of the smaller wagon and carriage 





builders,—Herapath’s Railway Journal, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, June 11th. 

Prices received within twenty-four hours from 
all the leading steel centres in the United States 
indicate rather a critical condition of things 
owing to the enormous purchases that have 
recently been made, The greatest urgency is for 
Bessemer and basic pig. Both eastern and 
western consumers are in the market, and are 
endeavouring to close negotiations for deliver 
during the winter and next spring. Thoug 
phosphorus pig is quoted to-day as high as 
23 dols., large sales having been made within a 
few days at 22-50 dols., large lots of southern 
basic pig have been purchased delivered in 
Western Pennsylvania at 19-25 dols. Bessemer 
has advanced, and another advance is pending at 
present writing. Production has been resumed 
in the Bessemer pig iron district, but the maxi- 
mum capacity will barely cover the minimum 
requirements. Four or five furnaces have blown 
out within a few days in Western and Middle 
Pennsylvania, and others will be obliged to follow 
suit next Saturday. There will be no suspension 
of blast furnace production in the Pittsburg or 
Ohio districts, The terms of the workmen have 
been conceded. There is less concern to-day over 
steel billets owing to assurances from abroad that 
large supplies can be had at fair prices. Negotia- 
tions are closing to-day for large blocks, the exact 
amount of which the importing interests decline 
tostate. Greatactivity prevails this week in plate 
and structural material in this market, and at 
Pittsburg and Chicago, The buyers have 
recently appeared with urgent requirements, the 
effect of which will be to mark up prices for what 
are regarded as early deliveries, ‘I'hroughout the 
West foundries, pipe works, implement, and 
machine shops are all in the market for supplies, 
crude and finished, The effect of this rather un- 
expected demand has been to put up prices for 
autumn delivery. Southern pig iron has 
advanced 1-00 dol. per ton, as against two weeks 
ago. No. 2 foundry is now quoted at 17 dols. 
delivered in western markets. Cast iron pipe has 
gone up 1-50 dol. per ton, and large negotiations 
are now pending before another advance is forced. 
Merchant pipe is very active, and mills are choked 
up with orders. Rail makers are unable to accept 
some of the orders offered within the past few 
days. Speculative demand exists for rails, and 
especially for light sections. Very few structural 
iron mills in the country are in a position to accept 
orders of any magnitude for delivery this year. 
Prices now range from 2 dols, to 4 dols. per ton 
over association rates, 

Black sheetsand galvanised are in extraordinary 
demand and prices are held at card rates. The 
firstarrival of 6000 tons of foreign rails has reached 
Pensacola, and the remaining 24,000 tons will 
arrive shortly. More dependence is now being 
placed on foreign sources of supply of rails, billets, 
and certain other materials. The strained condi- 
tion of things in Alabama has led to the projected 
construction of two additional furnaces of large 
capacity. Several railroad companies have made 
inquiries for steel rails for winter delivery, but at 
present writing no definite results bave been 
reached with reference to the orders under con- 
sideration. The output of coke in the Connells- 
ville coke region has reached 250,000 tons per 
week and the demand is heavy. Contracts have 
been placed at 2-50 dols. per ton for coke to be 
delivered during the balance of the year. Seventy- 
two-hour foundry coke is quoted as high as 
3-00 dols, The scarcity of fuel at a good many 
furnaces has interfered with deliveries. Cars are 
scarce, Large speculative transactions in copper 
have occurred within two or three days, which has 
had the effect of temporary advancementin prices. 
Consuming interests in a general way are well 
covered andare not participants in this movement. 
The fluctuations in the market are chiefly due to 
the pressure of small consumers for immediate 
deliveries, Exports for the week were compara- 
tively light, amounting to 2019 tons. The pig tin 
market has been very quiet. American buyers 
have temporarily withdrawn, Only a moderate 
amount of business has been done in pig lead. 
Prices are still based on 4-124 cents for 50-ton 
lots. The market is still practically bare of 
spelter, and it is quoted nominally 4-874. The 
prospect of a continuance of the anthracite strike 
1s having a rather depressing effect upon trade 
in general. There is a general unrest among the 
bituminous coalfields of the west, and it is this 
uncertainty that is causing a good deal of appre- 
hension. 








LAUNCHES AND TRIAL TRIPS. 


SANDON, steam tug; built by, John Cran and Co., 
Leith ; to the order of, Alexandra Towing Com- 
pany, Limited, Liverpool; dimensions, 92ft., 
20ft., by 12ft.; engines, compound surface con- 
densing, 16in., 42in., by 24in., pressure 150 lb.; 
speed of 11 knots was maintained over long 
courses ; trial trip, June 13th. 

TAMAR, steel screw steamer ; built by, Craig, 
Taylor and Co., Stockton-on-Tees ; to the order 
of, the Royal Mail Steam Packet Company ; 
dimensions, 342ft., 46ft., by 27ft. 6in.; engines, 
triple-expansion, 25in., 42in., 68in., by 45in., 
pressure 1801b.; a speed of 11-6 knots was main- 
tained ; trial trip, June 17th. 











TRADE AND BUSINESS ANNOUNCE. 
ME 


8. 

Mr. ALFRED BaLpwin, of Kensington Palace- 
mansions, De Vere-gardens, W., has joined 
the Board of the Central Insurance Company, 
Limited. 

TENDER of the Hart Accumulator Company, 
Limited, for storage battery for Sculcoates Union, 
Beverley-road, Hull, has been accepted by the 
Board of Guardians, 

EasTON AND Co., Limited, have appointed 
Messrs, Reunert and Lenz, of Johannesb and 
elsewhere, sole agents for the whole of South 
Africa for the sale of the Schmidt patent super- 
heaters, and also for the sale throughout the 
same territory, except Cape Colony, of their 
electric and hydraulic lifts. They have also 
engaged Mr. Francis G. Cowlrick, of 37, West 
Dulwich-mansions, 8.E., as their representative 
for the South of England, 





THE PATENT JOURNAL. 
Condensed from ‘‘ The Illustrated Oficial Journal of 
Patents,” 


Application for Letters Patent. 





De® When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 


10th June, 1902. 


13,173, Puairina Macuines, H. H. Lake.—(@. J. Burns, 
United States.) 

13,174. Tange Game, P. M. Justice.—(A. E. Orr, India.) 

13,175. PoLypHasE Current Systems, Siemens Bros. 
and Co., Limited,—(Siemens and Halske Aktien-Gesell- 
schaft, Germany.) 

13,176. PLayina Musical InstrumMENtTs, H. H. Lake.— 
(The Holian Company, United States.) 

13,177. PorTaBLE Ozontsinc INHALER, E. Coustau, 


mdon. 
13,178. Steam Cuarr Corrine Macuing, J. W. Robinson, 


ndon. 

13,179. Cookinc Rance Construction, T. Rogers, 
London, 

13,180. Cuanarna Carp, R. Kloss, Liverpool. 

13,181, Current CoLLectors of ELEcTRIC TRAMCARS, 
J. Wetter.—(P. Pfeiffer, Germany.) 

13,182, TaBLe Tennis Nets, L. R. Harrington and E. 
Stone, London. 

13,183. PLayine Musicay Instruments, H. H. Lake.— 
(The Lolian Company, United States.) 

13,184, Gamine Apparatus, E. R. Marshall, London. 

13,185. Recrprocatina Pumps, F.C. Haste and C. W. 
Milne, London. 

13,186, Pumps, J. Ravier, London. 

13,187. Street Sweerers, P. R. Hansbury, London. 

13,188, Compingp Skirt Supporter, J. Gorham.—(W. 
Scatchard, jun., United States.) 

13,189, PorTaBLe Dark CuHampers for PHOTOGRAPHIC 
Purposgs, J. Lambert, Liverpool. 

13,190. Topacco Pip, E. T. and Y. 8. Towgood, and J. 
Allison, Liverpool. 

13,191. Bortnac Apparatus, W. P. Thompson.— 
(Mecklenburgische Gewerkachaft “ Friedrich Franz,” 
Germany.) 

13,192, PLAN Sirrers, J. Weyermann, Liverpool. 

13,193. PortTaBLe Vapour Batus, A. W. Southey, 
London. 

13,194. Suprportinc Motor Car Bopigs, E. 8. Doré, 

ondon. 

13,195. Apparatus for MARKING Fabrics, D. Anderson, 
London. 

13,196. CoIN-rREED Apparatus, J. M. Alderton and 
W. Heinen, London. 

13,197. Or. Morors, E. Valentin, London. 

13,198. BorrLe-wasHinc Macuings, J. Kayser, London. 

13,199, Castine Apparatus, H. H. Franklin, London. 

13,200. Printino Pressxs, J. Y. Johnston, London. 

13,201. Printine Presses, J. Y. Johnston, London. 

13,202. Expansive Fiurp Moror, A. J. Boult.-{(F. W. 
Zimmer, ————.) 

13,203. Matt Baas, J. H. and P. J. Hutton, and E. E. 
Crook, London. 

13,204. Cicar Caszs, 8. Stern, London. 

13,205, Exectric Ciocks, J. Bithler, London. 

13,206. Friction Ciutcues, A. Bolzani, London. 

13,207. ELectric TeLEPHOTOGRAPHIC APPARATUS, A. J. 
Boult.—{L. Semat, Egypt.) 

13,208. Gas Burners, J. Harris and L. H. Vogel, 

ondon. 

13,209. VARIABLE Drivinc Gzar, R. J. White and T. S. 
James, London. 

13,210. Gas Enotngs, R. J. White, T. 8, James, and W. 

1. Slinn, London. 

13,211. Process for Decoratinc Guiass, J. De Pew 
Kyle, London. 

13,212. Bep Pans, G. 8. Heatley, London. 

13,213. SHEARING TooLs, J. K. Stewart, London. 

13,214. RerrRicEeRATING Apparatus, W. H. Walker, 
London. 

13,215. VaLve Mecnanism, R. Haddan.—(7. H. Haber- 
korn, United States.) 

13,216. Treatment of PHorograpHic Pictures, A. 
Englefield, London. 

13,217. MERCERISING Macnings, J. Spengle, London. 

13,218. CoupLinc Apparatus for RaILWAY VEHICLES, 
T. A. Brockelbank, London. 

13,219. FLowgr Port, E. J. Stiehler, London. 


llth June, 1902. 


13,220. Fastentves for Laptgs’ Skirts, R. de Witt, 
London. 

13,221. Knrrrep Faprics, A. E. Adams, W. A. Sheffield, 
and J. Hallam, Leicester. 

13,222. INCANDESCENT Gas Burners, P. Brandenburg, 
London. 

13,223. Looms, E. Smith, Bradford. 

13,224. “Licht in a Winp Vesta,” F. M. Bower, 
Bradford. 

13,225. Toy, A. E. Hawley, Kingston-on-Thames. 

13,226. Pirg Jormts, W. 8. Corbin, Kingston-on- 
Thames. 

13,227. Steam Pumps, J. Andrews, Cathcart, Renfrew- 
shire. 

13,228. Automatic WEIGHING Macuing, R. B. Sangster, 
I , Sutherland. 

13,229, THREADING NEEDLEs, J. Ward and R. Bibby, 
Preston. - 

13,230. FootsaLL Biappsrs, J Neilson, Cathcart, 
Renfrewshire. 

13,231. CisTeRN Fitttnas, W. Ede, J. and W. J. Woolven, 
Portslade, Sussex. 

13,232, Mgasurinc Apparatus, W. P. Smith, West 
Oldham. 

13,233. VARIABLE SPEED CounTERSHAFTS, E. H. Liebert 
Manchester. 

13,234. BARBED 
Dundee. 

13,235. Bricks, 8. H. Adams, London. 

13,236. Macuings for Fotprne Cotiars, G. Crawford, 
Halifax. 

13,237. WorkKING Brakes of Tramcars, W. Dixon, 


Wire for Fencine, J. Millar, 


gow. 

13,238. Sawina Bars of Iron, W. and A. R. Copley, 
alifax. 

13,239. Drivine Ggar for Cycies, R. McClean, 


‘ow. 
13,240, Suirtina Points of Tramways, G. D. Ross, 
ow. 
13,241. Scarr Ornaments, G. H. Johnstone, Birming- 


m. 

13,242. Sprinc ArracHMENT for Carps, J. and S. V. 
B. Smith, Birmingham. 

13,243. Bepstgaps, KF. Evers, London. 

13,244, ForNAcE Doors, W. Partington, Nottingham. 

13,245. WATER SPRAYING AppLiance, W. H. B. Stevens 
and J. Rhodes, Derby. 

13,246. An AvuTomatic Recutator, H. A. Purnell, 

Ow. 
13,247. Securrne Laprgs’ Hats, T. Campbell, Glasgow. 


13,248. Rotary Arr Compressors, W. E. Cook, 
Glasgow. 

13,249. DisTRIBUTING ARTIFICIAL MANURE, J. Marshall, 
Glasgow. 


13,250. Ventine Device for Casxs, H. Dent, Leeds. 

~— Trouser Presser, F, H. Whitehouse, Shef- 
field. 

13,252. Wuerers and Putteys, J. R. Pickering, 
Leeds. 

13,253. Brypine for Books, 8. F. Oakland, Burton- 
upon-Trent. 

13,254. Partitions, E. N. Shute and W. Burgess, 


ndon. 

13,255. ELecrric MEasuRING INsTRUMENT, A. C. Heap, 
ndaon. 

13,256. Neve for Pinc-Pona, &c., J. M. Mackintosh, 


mdon. 
13,257. ConstRucTING BuILpING Biocks, E, Bauman, 
mdon, 





13,258. Liresuoy, L. Boelling, London. 
— Skirt Prorscror, W. Sachs and R. Horstmann, 


on. 
13,260. Construction of Cxrincs, P. Runkel, 


London. 
— Tripop Heap for Cameras, T. Walton, Sunder- 
land, 
13,262. Frames of VeLocirEvEs, J. Wootton, Loudon. 
13,263. Automatic Brake Apparatus, A. J. M. Jones, 


London. 
13,264. Cueck Action for Pianos, B, Robertson, 
mdon. 
13,265. Device for Hair Curppers, W. Mackie, 
London. 
13,266. CoMBINED MARINE TorcH, W. J. Underwood, 
mdon. 
13,267. Fustste Exvecrric Cut-outs, W. P. Burke, 


13,268. ARTIFICIAL Horizons, J. M. Stratton, London. 

18,269, CLEANSING Paper, The Knopf Patent Paper 
Pulp Syndicate, Limited.—( Anna Barbara Knopys, née 
Fuchshuber, Germany.) 

13,270. Currinc Pockets in Sasa Frames, J. Terry, 


mdon. 
13,271. Liquip ConTroLLinc ApPaRATus, C. F, Mend- 
ham, London. 
13,272. SgLF-cLosinc Vatves, W. A. G. Schénheyder, 
London. 
13,273. Gas and Exp.Losion Enarings, M. Taylor, 
London. 
ag ert Gutiey Grins, E. Parry and F. W. Bidder, 


mdon. 

13,275. Sarety Device, E. Parry and F. W. Bidder, 
London. , 

— ANIMAL Fzepine Device, J. B. Cole, Birming- 

™m. 

13,277. Buckets, C. H. Hill, Birmingham. 

13,278. CyLinpers of Motor Enatyzs, G. Pilkington, 
Birmingha: 

13,279. PERAMBULATORS and Mart Carts, I. N. Dann, 


ndon, 
13,280. Prgumatic Tires for WuEeExs, G. E. Heyl-Dia, 


Liverpoo 
— a Sats, W. C. Bruceand R. H. Fleetwood, 
iverpool. 

13,282. Bet Fastener, H. H. Lake.—(Gordon Clasp 
Company, United States.) 

13,283, Ean Penpants, A. A. Geiger, D. C. Bauer, and 
J. Pejchar, London. 

13,284. Tires for the WHEELS of VEHICLEs, M. Weiss, 


mdon. 
13,285. Warping Frames or Rexps, L. Moncorgé, 


mdon. 

13,286. Courtine Suarts, E. H. E. Bouhey and R. P. 
A. le Grand, London. 

13,287. Transmission of Sounp for SuBMARINE PuR- 
poses, H. H. Lake.—(Submarine Signal Company, 

United States.) 

13,288. TRANsMIssION of Sounp for SuBpMARINE PoR- 
poses, H. H. Lake.—(Submarine Signal Company, 
United States.) 

13,289. Moutps, A. A. Geiger, D. C. Bauer, and J. 
Pejchar, London. 

13,290. VENTILATING BuriLprNGs, W. Pritchard-Morgan, 


ndon. 
13,291. Trwe-InpicaTInc Apparatus, L. Kusnick, 
mdon. 

13,292. Motor Cars, J. F. Mason, London. 

13,293. FLUID-PRESSURE Encines, T. Smyth-Thorpe 
and 8. N. Wellington, Colombo, Ceylon. 

13,294. AppLyinc a WaTERPROOF CoaTING to VARIOUS 
ArTicLes, H. H. Lake.—(The Société Anonyme le 
Carbone, France.) 


12th June, 1902. 


13,295. Cyciine Skirt, M. J. Fisk, Southsea. 

13,296. Hor Water Circu.ation, F., W., E., and H. 
Claughton and E. Austin, Leeds. 

13,297. Evecrric Trottgy Heap, J. J. Carter, Clon- 
skeagh, Co. Dublin. 

13,298. CanpLesticks, M. Cates, Bristol. 

— Case to Ho_p a Mrentuot Cong, A. W. Shirley, 

mdon. 

13,300. Macuinery for Sawinc Stone, G. Anderson, 
Dundee. 

13,301. MettrxG Orgs, G. Hales and A. E. Paulson, 
Hull. 


u 
13,302. Brakes for Cycizs, W. and J. Clarke, Wolver- 
hampto: 


n. 
13,303. MovLDING Soizs, J. Gimson and Gimson and 
Co., Limited, Leicester. 
13,304. Carrs, H. i Liverpool. 
13,305. Hotpers for WasHine Urensixs, B. Draper, 
Liverpoo! 
13,306. Smoke Consumer for FurNacEs, H. Haughton, 


lax. 

13,307. CLEANING of FLoweR Ports, J. T. Grice, Bir- 
mingham. x 

13,308. Lirgauarps for Tramcars, D. Newton, Liver- 


200 

13/309. Seat ATTACHMENT for Cuarrs, A. H. Hunting, 
Kingston-on-Thames, 

13,310. Came roscorg, 8. M. Sargant, Handborough, 
near Woodstock, Oxon. 

13,311. Process of Scourine Fasrics, R. H. Lendrum, 


ey. 

13,312. _ aa Brakes for VeLocipEpes, G. Taylor, 
Coventry. 

13,318, ADVERTISING or Display Carbs, H. V. Baker, 
London. 

13,314, Winpow-sasHEs, J. Walker, Glasgow. 

13,315. GotF Bat, St. Mungo Manufacturing Com- 
pany, and A. C. Wood, Ww. 

13,316. Door Situs, J. J. McMenemy, Glasgow. 

13,317. WaTER Taps, J. Finlayson, Busby, Lanark- 


shire. 
13,318. Steam Enotes, H. 8. Clay, London. 
13,319. METALLIC Packie, W. H. Owen, Glasgow. 
13,320. Brx-Hive, A. Reid, Rossshire, N.B. 
13,321. A SHapow Pgnpant, F. W. Heim, Baden, Ger- 


many. 

13,322. Pepa Drivine Apparatus, W. 8. Steljes and 
The Typewriting Telegraph Corporation, Limited, 
Londor. 

13,323, A..REsTING the PassacE of Liquin, G. E. Lloyd, 
London. ¥ 

18,324. Nove.ty, F. Archer, Nottingham. 

13,325. Brick-MouLDING Macuines, T. Parker, Roy- 
don, Essex. 

13,326. Means of MEASURING GARMENTS, H. W. Hilder, 
London. 

13,327. Furnaces, W. R. Wills, Sheffield. 

13,328. Furnace, A. Paget.—(N. W. Emmens, United 
States. 

13,329. Msi W. Walker, London. 

13,330. Dress PRESERVERS, C. Rehn, London. 

13,331. SasH Locks, H. H. Goucher, London. 

13,382. Srups, N. Hollanders, London. 

13,333. CLocks, W. Kilsby, London. 

13,334. Gas-wasHING Surraces, H. Kirkham and §, A. 
Chandler, St. Leonards-on-Sea. 

13,335. CamERAS for PHoToGRAPHIC PuRposEs, E. J. 
Castle, London. 

13,336. TROUSER PrEssER, G. Schadler, London. 

13,337. —— A. Reichwald.(7. Krupp, Ger- 
many. 

13,338. MANUFACTURE of Ort CoLours, J. F. Raffaélli, 


ndon. 
13,339. Gas Generator, F. B. Felt and M. Greene, 
mdon. 
13,340. LappErs, J. Becker, London. 
13,341, Typg-sustiFYING Macuines, W. H. Lock.—(The 
Thorne Type-setting Machine Company, United States.) 
13,342. Typg-sustiFyYING Macuinges, W. H. Lock.— 
(The Thorne Type-setting Machine Company, United 
States.) 
13,343, CxrLines, J. Hughes, London. 
13,344, Liquip AgraTinG Apparatus, H. H. Lake.— 
(J. H. Champ, United States.) 
13,845. FowL-INcuBATING APPARATUS, C. H. Payne, 
London. 
13,346. ANEROID BARoMETERS, J. J, Hicks, London. 





13,347. Fiusuina Apparatous for Drains, H. Bonsor, 


mdon. 

13,348. DeronaTinc Exp.osives, F. M. Hale and G. 
W. Bell, London. 

13,349. Car? with MovasLe PLatrorm, R. Liebscher, 
London. 

13,350, Door Fasreninos, B. le Jeune, London. 

13,351. Puotocrapuy, O. Fulton and W. M. Gillard, 
London. 

13,352. Hyprautic Mixers, C. K. Graham, Lee, 
Kent 


ent. 
13,353. TreaTinc Starcu, W. P. Thompson.—(A. P. 
Anderson, ————. : 
13,354. TickeT Hotpers, A. and L. Myers, Bir- 
min, . 
13,355" Lear-TuRNING Apparatus, J. G. Inshaw and 
F. Billing, London. eS 
13,356. TREATMENT of GaRBAGE, R. B. Newport, 


ndon. 
13,357. Evecrric TRAMWAY TROLLEYS, The British 
Thomson - Houston Company, Limited, and F. 
Samuelson, London. 
13,358. Lamp, L. Hirigoyen, London. 
13,359. NON-REFILLABLE Borres, L. D. Parks, A. D. 
Honeycut, H. 8. Compton, and W. M. Watson, 
mdon. 
13,360. Cuan Spipers, H. W. Bolens, London. 
13,361. DeTacHaBLe Heets for Boots, M. L. Hansen, 


mdon. 
13,362. Su1ps’ Smeticuts, F. G. P. Preston, J. Gillies, 


and W. R. Hayes, London. : 
13,363. OKNAMENTAL Stove Screens, 8S. Pinner, 
London. 


13,364, Srenci. Printinc Apparatus, 8. Brown, 
London. j 

13,365. Rapiator Tuses, La Société Anonyme des 
Automobiles Peugeot, London. 

13,366. Propuctne ScINTILLATING Errxcts for Toys, W. 
Walters, London. 

13,367, CoIn-FREED Gas Meters, T. Glover, London. 

13,368, AppaRaTus for Bortiine Liquips, F. G. Hamp- 
sun, H. Swales, and The Automatic Aérator Patents, 
Limited, London. , 

13,369, CENTRIFUGAL Fans and Pomps, S. C. Davidson, 
London. 

13,370. THReaD GuipEs for Spinninc Macuings, G. C. 
Marks.—{L. 7. Houghton, United States.) 

13,371. TRamMcaR OnsTRUCTION REMOVER, J. Paterson, 
London. 

13,372. SectionaL Booxcasks, F. L. Forster, J. A. 
and M. Conrey, and A. H. Hildreth, London. 


13th June, 1902. 


13,378. Foorrpats Gutters, J. H. Butler, jun., Wolver- 

mpton. 

13,374. AIR-RADIATING APPARATUS, T. Etherington and 
E. Atkinson, Blackburn. 

13,375. Ostarintnc Vanapium from Ores, 8S. Cowper- 
Coles and Co., Limited, and 8. Cowper-Coles, 
London. 

13,376. AppLyinc Vanapium in IRonmAKING, 8. Cow- 
per-Coles and Co., Limited, and 8. Cowper-Coles, 


n. 

13,377. HEAT-MEASURING APPARATUS, H. L. Callendar, 
ndon. 

13,378. Tips for Boors, J. J. Eckert, Strood, Kent. 

13,379. Covers for RusBpER Tires, M. Lipowsky, 


ndon. 

13,380. UNIVERSAL FeEp Szwinec Macuings, W. Bowden, 
Manchester. 

13,381. SimutTaNEoUSLY LockineG Doors, A. F. Grant, 

lasgow. 

13,382. Gas Burners, T. Senior and G. T. Challinger, 
Huddersfield. i 

13,383. CLEANING TooTHED Surracgs, H. N. and A. B. 

odes, Huddersfield. 

13,384. Gas Meters, J. H. Hamilton, Derby. 

13,385. Macuines for Spiicinc Leatuer, 8. Haley, 
Halifax. 

13,386, Fitrertne, 8. H. Adams, London. : 

13,387. IyTeRNAL ComBusTion Enaings, J. Gartside, 
Manchester. 

13,388. C1GARETTES, J. E. Wenke, Manchester. 

13,389. Locks for RamLway CarRiaGE Doors, W. K- 
Kaye, Bradford. 

13,390. BicycLE SupportinG Brackets, W. H. Forsyth, 
Bristol. 

13,391. ConDENSER Tube Srorrer, J. McIntosh.—(G. 
McIntosh, High Seas.) 

13,392. PLEATING FLounczs on Fasrics, The Singer 
Manufacturing Company, 8. Mort, and A. Listen, 


Glasgow. 

13,393. Gas CooKING Srovss, C. E. R. Terry and G. H. 
Walker, London. 

13,394. IRon Brick Macuinxe Die, J. Milward and H. 
Waterman, Maidstone. 

13,395. Brarpinec Macuings, E. A, Claremont and J. 
Stratton, Manchester. 

13,396. INCANDESCENT Spirit Lamps, L. Liais, Man- 
chester. 


13,397. Tractors for A¥RIAL Macuines, W. MacLeod, 
mdon. 
13,398. Fre.p Service Borter, F. W. Holdaway, 
Winchester. 
13,399. PorTABLE GRINDING MacuinEs, W. Poole, 
lasgow. , 


13,400. Frre-Escapgs, W. Aitken, London. 

13,401. MeTatiic ALLoys, 8. Willington and M C. 
dor, London. 

13,402. Erectinc LappER P.uatrorms, P. Leigh, 


mdon. 

13,403. PREVENTING REFILLING of Botrizs, E. C. Halson, 
London. 

13,404. INCANDESCENT MANTLE Supports, T. Anderton, 
Hollinwood, Lancs. 

13,405. Box for Automatic DELIvery of Cicars, P. 
Hensel and F. J. Zelzer, London. 

13,406. Cuarrs, C. E. Stares, London. 

13,407. Game, F. C. Pinyoun, London. 

13,408. CapsuLE for AERATING Liquips, 8S. H. Crocker, 


London. 
13,409. SypHon for AERaTING Water, S. H. Crocker, 
mdon. 
13,410. Post Socket, F. Gripper and F. Watts, 
Ilford. 


13,411. BeNcu Stops, The Steel Nut and J. Hampton, 
Limited, and J. Hampton, sen., London. 

Firtinc Lips in Mitk Cans, A. Bratt, 
Birmingham. 

13,413. HoRSESHOE-MAKING MacHINE, J. McKenzie, 
London. 

13,414, AppaRaTus for ADVERTISING, M. W. Lowinsky, 


London. 

13,415. MintaturE Ririe Ranog, G. E. Goddard, 
Pewsey, Wiltshire. ‘ 

13,416. PREPARATIONS of Castor Or, L. F. Riedel, 
London. 

13,417. PRoPELLER MecHanisM for Boats, H. Schiick, 
C. Linley, and S. Lee, London. ; 

13,418. PROPELLER MercHanisM for Boats, C. Linley 
and 8. Lee, London. 

13,419. Propetters for Suirs or Boats, 8. Lee, 


mdon. 

13,420. Rotary Enarne, T. Millward and H. I. Pringle, 
London. 

13,421. TypEwriTER Covers, The Yést Typewriter 
Company, Limited, and 8. W. Turner, London. 

13,422, Hgartustong, J. D. Brown, London. 

13,423, Pyeumatic Trres, C. H. Burt, London. 

13,424. SareTy ATTACHMENT for VEHICLES, C. H. Burt, 
London. 

13,425. REEL-CARRYING APPARATUS, G. W. Mascord 
London. 

13,426. BoTTLE-FILLING Macuine, J. McLaren, Dalton- 
in-Furness, Lancs. 

13,427. AppARATus for EMBossinG LaBELs, T. Hawkins, 


ndon. 
as ArracHine Cars to Cycizs, I. Christmas, 
mn 


London. 

13,429. BRoMo-sUBSTITUTION Propucts, O. Imray.— 
(Farbierke vormals Meister, Lucius and Briining, 
Germany.) 

13,430, BRomINATION Propucts of Iypigo, O. Imray. 
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—(Farbwerke vormals Meister, Lucius and Briining, 
Germany. 
13 431. Rance Fixpine Practice, 8. W. Edmund, 
ondon. 
13,432. Soigs of Boots, The Phoenix Boot Machinery 
Company, Limited.—(J. Keats, Austria.) 
13,433. _ImpRovED Swimmine Apparatus, W. H. Butler, 
ndon. 
13,434. SkyLicuts, J. Steinkiihler, London. 
13,435. Pocket QuapRants, C. Gettliffe, London. 
13,436. FisHinG Kops, W. M. Bruine, London. 
13,437. Macutve Toots, J. L. Osgood, London. 
13,438. ELtecrric Raitway Systems, H. H. Lake.— 
(T. B. Murray and J. van Vleck, United States.) 
— Pumps for Ain Compressors, G. Stevenson, 
iv 
13,440. Manuractore of Bettinas, P. C. D. Castle, 
Liverpool. 
13,441. Lensrs, C. A. H. Harting, Liverpool. 
13,442. Mgasvurine the Iyteysiry of Lieut, W. Frisby, 
Liverpool. 
13,443. Wrenxcu, R. J. Cosseboom and L. M. Smith, 
mdon. 
13,444. Vessets, W Pirrie, London. 


13,445. Screw Prope.cters, F. W. Lanchester, 
London. 
13,446. Comsustion Enoings, F. W. Lanchester, 
London. 


13,447. Fugt, J. C. Berntrop and M. L. Q. Van L. 
Hulsebosch, London. 

13,448. Twistine and Sprnninc Macuryes, A. Klein, 
London. 

13,449. Support for Rartway Ratts, D. L. Hutchison, 
London. 

13,450. Support for Rattway Ralits, D. L. Hutchison, 


13,451. ComPREssING Lrquip Street, H. Harmet, 

mdon. 

13,452. ANTI-vipRaTION Device, J. M. M. Truffault, 
London. . 

13,453. Fotprinc Basy CarrR1aGE and Cuatr, W. J. Rose, 
London. 

—, Suprortine Rops for Curtatys, C. R. Barrett, 

ndon. 

13,455. Dryinc Materiat, H. J. Haddan.—(&. R. 
Edson, United States.) 

13,456. OPERATING GaTEs for Rartway Cars, E. E. Gold, 
London. 

13,457. DousLe Szaminc Macurygs, O. Stern-ff-Beyer, 
London. 

ee Surets of CaRpBoARD, C. Johnson, 

ndon. 

13,459. CLocks, J. Reichenberg, London. 

13,460. Measurinc Apparatus, W. L. Wise.—(The 
Compagnie Parisienne d’Eclarage et de Chauffage par 
le Gaz, France.) 

13,461. Layine the Dust in Tunnzzs, C. H. Sanders, 
London. 

13,462. SHEARING Macurygs, R. Allen, London. 

13,463. Lamps, J. W. T. Cadett and E. S. Shepherd, 
London. 

13,464. InpIcaTING TEMPERATURE of MOLTEN Lxap, H. 
D. Phillips, London. 


14th June, 1902. 


13,465. CAMERA Dark Swipes, J. Boylan, Brad- 
ord. 

13,466. Fastentncs for Gtoves, W. Parkinson, Man- 
chester. 

13,467. Loom Motion, A. Cheetham, Middleton Junc- 
tion, near Manchester. 

13,468. Reriectinc Lens, W. N. L. Davidson, 
London. 

13,469. Szats for Ovrpoor Purposgs, F. J. Smedley, 
Manchester. 

13,470. Sash Fastener for Wixpows, E. Banfield, 
Brighton. 

13,471. Prixtine with Sutpaur Dyess, R. J. Urquhart. 
The Chemische Fabriken vorin. Weiler-ter Meer, Ger- 
many.) 

13,472. Piston Rive, A. Hart, 
chester. 


PACKING Man- 


‘CoLourED Sprnyinc Tops, T. Ansboro, 


lasgow. 

13,474. Testrsc of WericHpripces, J. Holt, Man- 
chester. 

13,475. ConNECTING TRAILER to the Skat Priiar of a 
Bicycie, J. W. Milligan and J. W. Bayliss, 
Birmingham. 

13,476. Propucinc Printinc Types, R. F. Ballantine, 
Bristol. 

13,477. Heets of Boots and SxHozs, J. Thomas, 
Bristol. 

13,478. Matca Strikers, C. L. Hopps, Water Orton, 
Warwickshire. 

13,479. Quick Loaper for REVoLvERs, The Webley and 
Scott Revolver and Arms Company, Limited, and W. 
J. Whiting, Birmingham. 

13,480. Cootinc Water, H. Cliff and F. Wainwright, 
Nottingham. 

13,481. Runninc Gas Service Marys, W. Tylar, Bir- 
mingham. 

13,482. Satine Device for Botrizs, C. F. England, 


ristol. 

13,483. Ci1ps, The Calico Printers’ Association, Limited, 
and W. Warr, Manchester. 

13,484. HicH-pressurgE Stop Vatves, The Scotch and 
a Oxygen Company, Limited, and J. L. Carty, 


Ww. 
13,485. Game of CrickeTELLz, G. Harding, Wordsley, 
near Stourbridge. 
13,486. Ruc Carriers, W. H. Boyd, Flixton, near 
anchester. 
'- SptasH PREVENTER for Taps, W. M. Jones, 
effie 
13,488. Corton Grys, A. M. Dastur, Manchester. 
13,489. Sicnat Lamps for VeHictes, G. Sidney, 
Liverpool. 
13,490. Revexsinc Gear for Suartrne, H. 8. Hele-Shaw, 
Liverpool. 
13,491. Switcu for TeLEPHoNEs, H. R. Webb, Notting- 


m. 
13,492. CycLE-pRIVING MzcHanism, C. G. Garrard, 
mdon. 
13,493. SecuriINc Scarrotpinc Potgs, C. Steffgen, 
ndon. 
13,494. KNIFE-CLEANING Macuine, F. Hansing, 
mdon. 
13,495. ManTLEs, L. Hicks, New York City, United 
States. 
13,496. Motor VEHICLE Spray, A. G. and H. H. Castell, 
mdon. 
13,497. Covers for Races of SuHurties, H. Mundlos, 
London. 


13,498. Races for Sewinc Macuine Sautties, H. 
Mundlos, London. 


“ — a ee mee ee te Ree-o 2% 





18,499. Frymva Macuing, A. K. R. A. Krakow, 
ndon. 
18,500. Commutinc Current, C. E. and H. M. Peel, 
Limited, Swansea. 
13,501. ACCIDENT-PREVENTING AppaRATus, T. Lobley, 
London. 
13,502. SrretcnEeR for Trousers, J. E. C. Maryon, 
mdon. 
13,503. LuBrRIcaTING Axuks, A, A, Peart, Kingston-on- 
mes. 
13,504. Furnirurg, F. J. Bullock and T. Harford, 
Kingston-on-Thames. 
13 505. Excavators, H. G. 
Thames. 
13,506. FasTeNrinG WEARING APPAREL, G. Wildman, 


Butler, Kingston-on- 


mdon. 
13,507. Lacinc Boots and SHors, A. W. Powell, 


mdon. 

13,508. Water Puririzrs, &c, F. Delmouly, 
London. 

13,509. CoaL-cuttinc Macuinses, H. B. Edwards, 


mdon. 
13,510. Rat Points, P. U. Askham and W. Marshall, 
Sheffield. 
13,511. Osrarnstnc LicuHt RapIATION, 
Hounslow, Middlesex. 
13,512. Heatine Liquips of Low Borie Pornts, V. F. 
Feeny.—{ Abwiirme-Kraftmaschinen-Gesellschast m. b. 


H., Germany.) 
13,513. Sream H. Bayldon, 


A. Walker, 


CoNDENSER, 0. 


ndon. 
_— Optica Sicuts for SMALL Ars, A. A. Common, 
ndon. 
13,515. Frre-escapg, T. W. Hill, London. 
13,516. Basres’ Ferprnc Borries, G. F. Boling, 
London. 
— Morors, E. C. A. Andreen and O, Stalhane, 


naon. 
13,518. Betis, H. de M. Wellbourne, A. E. Hall, and W. 
Knight, London. 
13,519. Motor Roap Veuicies, W. H. Buxton, Liver- 


pool. 
13,520. Bicyctes, A. Sommer, Liverpool. 
13,521. Consrers, O. J. Lodge, A. Muirhead, and E. E. 
Robinson, London. 
13,522. PRESERVING VEGETABLE SussTANncgs, R. Scott, 


London. 

13,523. Stoppers for Borries, E. F. Roberts, 

mdon. 

13,524. Toy, C. Lopdell, London. 

18,525. Curr Hoipgers, P. Jakobi, London. 

13,526. OpERATING CouNTERSHAFTS, The British Thom- 
son-Houston Company, Limited.—(N. C. Bassett, 
United States.) 

13,527. MEASURING INSTRUMENTS, The British Thomson- 
Houston Compeny, Limited.—({L. T. Robinson, United 
States ) 

13,528. InvgrT1a Dampers, The British Thomson- 
Houston Company, Limited.—(W. H. Pratt, United 
States.) 

13,529. ELECTRIC-STARTING Ruxostats, The British 
Thomson - Houston Company, Limited.—(C. £&. 
Harthan, United States.) 

13,530. Brush Ho.tpgers, The British Thomson- 
Houston Company, Limited.—(N. C. Bassett, United 
States.) 

13,581. Exectric Switcues, The British Thomson- 
Houston Company, Limited.—(H. Geisenhoner, United 
States.) 

13,532, ELecrric ConpEnsErRs, The British Thomson- 
ag Company, Limited —(IV. S. Moody, United 
States. 

13,533. ARMATURE Banps, The British Thoms n- 
Houston Comp?ny, Limited.—(/. J. Wood, United 
States.) 

13,534. Moror-conTROL Systems, The British Thomson- 
Houston Company, Limited.—(C. &. Barry, United 
States.) 

13,535. Driving Gear for Cams, W. Hartmann, 
London. 

13,536. Preparinae Limes, The Castner Kellner Alkali 
Company, Limited, A. T. Smith, and H. Baker, 
London. 

13,537. Furnaces for ScUPERHEATERS, J. Bjérnstad, 


London. 
13,538. OpgRATING Doors, F. G. P. Preston and G. C. 
Ralston, London. 


13,539. Exectric Wires, &c, W. H. Hyatt, 
London. 
13,540. SpeEED Gear, —. Durieu, —. Trépreau, and —. 


Lagarde, London. 

13.541. SMOKE-consuMING APPARATUS for BoILERS or 
Fornaces, C. G. Bracklow, H. G. E. Timm, and H. 
Biinz, London. 

13,542. FaciLitaTIneG SHip Propu.sion, G. Quanonne, 
London. 

13,543. MANURE-SPREADING Apparatus, W. Wicchelt, 
London. 

13,544. Receasinc Horses from VEHICLES, V. Szabady, 
London. 

13,545. Lamps, K. Weinert, London. 

13,546. Hoipine Sxogs whilst being Worken, G. Liick, 
London. 

13,547. SUGAR-MAKING 


Macuriyery, F. Hampi, 


London. 
13,548. Brake Apparatus for Wacons, R. G. Miller, 


13,549. MANUFACTURE of Stain Rop Eygs, J. Earlc, 
London. 

13,550. ExpanpInG Borer Toses, H. D. Mar, 
London. 

13,551. CIGARETTE-MAKING Macuuings, G. L. Tillmanns, 
London. 

13,552. SPINNING Macutnery Bosstns, V. Belanger, 


London. 

13,553. HANDLE Bars for Bicycigs, H. M. Salmony, 
London. 

13,554. RoLLaBLE PHorocrapHic Fiims, G. Mitchell, 
London. 

13,555. MANUFACTURE of FoLpED Srrips of TExTILe 
MATERIAL, Hirschfeld Bros. and R. E. Schénfeld, 
London. 

13,556. ConTROLLING E.xecrricity Supp ty, C. Ilgner, 
London. 

13,557. WATER-TUBE STgaAM GENERATORS, R. H. H. 
Marsh, London. 

13,558. Toninc Pianorortes, F. A. A. Robinson, 
London. 

13,559. Harr Pins, A. T. Danyell, London. 

13,560. Toy, A. J. Danyell, London. 

13,561. Door or Winpow Wepcxr, A. E. Woods, 

mdon. 

13,562. Keys for PianorortTes, L. F. Papps, 
London. 

13,563. ATTACHING OvutTrit Box to Cycizs, W. H. 
Horton, Birmingham. 

13,564, Fountains, F. de Mare, London. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 





689,389. APPARATUS FOR THE PRODUCTION OF 
AccuRATE GaucEs, 0. Eckelt, Berlin, Germany.— 
Filed January 17th, 1901. 

Claim.—An improved apparatus for the production 
of accurate gauges variable at will, the same consisting 


(659389) 
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of two removable—or interchangeable—rod-shaped end 

measures held in the same axial line and combined 

with flat measures interposed between the end 
measures, bringing the total measure up to that 
which is to be produced. 

689,491. Srzam Generator, I’. Hornsby, D. Roberts, 
and C. James, Grantham, England.—Filed March 
29th, 1901. 

Claim.—(1) In a steam generator, the combination 
with the steam drum, of a water-tube section having 
a single header at one end and at the other end two 
headers located one above the other and independent 
connections extending from said heaters directly to 
said steam drum, substantially as described. (2) Ina 
steam gencrator, the combination with the steam 
drum, of a water-tube section comprising a single 
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front header, two rear headers located one above the 
other, and water tubes connected to the front header, 
a portion of said tubes being connected to the upper 
rear header and a portion to the lower rear header, a 
separate mud-drum for each of said rear headers, con- 
nections between the front header and the steam 
drum, separate connections from each of said mud- 
drums to the steam drum, a furnace below said water- 
tube section, a lower water-tube section below said 
furnace provided with a header connected with the 
upper water-tube section, and a mud-drum directly 
connected to the steam drum, and a lower furnace 
below said lower water-tube section, substantially as 
described. 
689,567. Encine Frame, J. A. Secor, Brooklyn, N.Y. 
—Filed September 11th, 1900. 

Claim.—An engine frame comprising in combination 
a bed-plate having vertical sockets and oblique bores, 
a cylinder having vertical sockets and outwardly- 
extended lugs in which are oblique screw-thread bores, 
vertical standards which have their shouldered upper 
and lower ends inserted in and shouldered on the 
shoulders of the vertical sockets of the cylinder and 








bed-plate respectively, oblique tension braces which 
are screw-threaded at their Fo a ends, each with 
its upper end screwed into a threaded oblique bore of 
a cylinder lug and with its lower end through 
and projected below a correspondingly oblique bore in 
the bed-plate, and nuts upon the lower extremities of 
the straining braces and standards to tighten the 
same and compress the cylinder upon the standards, 
substantially as herein set forth. 
689,688. CorruGcATED BoILeR FURNACE OR FLUE, J. 
Nodder, Sheftield, England.—Filed May 24th, 1901. 
Claim.—(1) The herein-described method of manu- 
facturing corrugated boiler furnaces or flues, consisting 
of rolling a flat plate with corrugations of great thick- 
ness and alternating flat portions of less thickness, 
such thickness gradually decreasing from the corruga- 
tions to the flat portions and then forming the plate 
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so rolled into a cylindrical boiler flue with the flat 
portions lel with the axis of the flue, substantial) 
as described. (2) As a new article of manufacture, 
the herein-described cylindrical corrugated boiler 
furnaces or flues, consisting of a plate having corrugy. 
tions and fiat portions, parallel with the axis of the 
flue alternating with the corrugations, the parts of 





largest diameter’ being of the greatest thickness and 
the parts of smallest diameter being of the least thick. 
ness, the thickness ually increasing from the 
parts of smallest diameter to these of largest diameter, 
substantially as described. 
689,775. Non-RorativE Pumpine Enon, L. ¢' Avvia, 
Philadelphia, Pa.—Filed July 21st, 1899, 
Claim,—A direct-acting pumping engine, having a 
compensator with flow pipe for containing a mass of 





liquid, said flow pipe being disposed beneath the 
cpltader structure of the engine and serving as a 
support’ or foundation therefor, substantially as 
specified. 
689,891. Syruon Conpensine Evector, W. D, Labadic, 
South Bend, Ind.—Filed January 7th, 1901. 
Claim.—In a syphon condensing ejector, a shell or 
frame divided into two chambers, the upper one of 
which is provided with a removable cap through 
which a water-inlet pipe extends, an exhaust steam 





pipe connected to the upper chamber and provided 
with a safety valve, and a discharge pipe connected 
to the lower chamber, combined with a series of 
perforated cones removably mounted between the 
chambers, and through which the exhaust steam is 
entrained. 


690,182. Locomotive Borer, J. J. Regan, Jersey 
City, N.J.—Filed June 6th, 1901. 
Claim —A steam boiler comprising an external shell, 
an internal shell disposed longitudinal within said 
external shell, excentrically thereto, and forming a 





water and steam compartment which surrounds said 
internal shell, the last-named shell —_ divided into 
a primary combustion chamber, an auxiliary combus- 
tion chamber, and other chambers which are equipped 
with independent sets of smoke flues. 
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arnin .—To Makers and Users 

OF PO RESSES OR LIES MACHIN 
DRAWING OR RT AM PT NG META Lic. 8 CN PR 
FO y oy ee cers, WILL THOT a CHALLE Aalto. 
Bima Ni Teor wer NGMINGE INFRINGERS tee te 
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as makers or users) of any of their several patents re! 








TO STEEL CABLE MANUFACTURERS AND OTHERS. 


1 “—s 
he London County Council is 

re) eceive TENDERS for the MANUFACTURE 

and au PLY rt "TWO STEEL CABLES, one 30,000ft. and the 
other 9400ft. in length, for = ee in connection with the Council's 

cable tramwa: i at Streatha: 

Persons ring to submit ‘Tenders may obtain the specifica- 

tions and form of contract at 








ve. part 
- SAUNDERS, BRADBURY & SAUNDERS, | County Hall, Spring gardens, en 
Birmingham, Tenders mus m the official forms, d th 
Y724a Solicitors for “ey and Chafien, Limited. | instructions cexhhal toca must be strictly coeaplicd with | 
| wate t : will be Sound by a eee pay to all 
en a reasonable number of legally-bound a) chen 
TYinge’s College, London.—The | toes) oS ea at rates not lest and to obe 
01 0 ur not greater than the rat t 
APPOINT pupal sprite A LICATIONS for the following | the Council’s list, pd. pase rates of wages caf ee e out in 
INSISTANT PROFESSOR OF ENGINEERING. will be inserted’in and form part of the contract by way of 
a eae etm tee A ENGINEERING. Each Tender for the supply of one or both of the cables is to 
veations should be sent in by a July 14th. be delivered at the County Hall, in a sealed cover, 
Avp ea vy Siem aaeks a8 The Soc oF ~H uly the Clerk of the London County Council, Sprin; “yardens, 8.W., 
‘or further parti Pply wren SMITH, and marked “Tender for Steel Cable—L.C.C. Gana 
No Tender will be received after 10 o’clock a. cis. 


Secretary. 





Noval Architecture.— Wanted, 
a LECTURER in Pavel ARCHITECTURE for both 
Day and Evening Ch 
ust tent ; demi 
Gormmencing salary, r annum. 
pplications and testimonials must be sent in not later than 


] rank preferred. 








Pr 4th, 1902, to 
THE Fat wel Semel 
e Durham College of Science, 
2263 Newcastle-upon-Tyne 
ombay, Barcda, and Central 
NDIA RAILWAY COMPANY. 


The Directors are receive up to noon on Tuesday 
oe ILS July, TENDERS for the ' the SUPPLY of the following 
) 
Brass B Boiler Tene (3) Steel Material. 
2} F a and Pla’ 
Copper Pla 


Tenders must be made on _— copies of which, with speci- 
fications, can at these offices on payment of 


| who shall on any previous occasion have with 


Qis. each (which will not be returned). | 


The Directors do not bind themselves to accept the lowest or 


any Tender. 
T. W. we 
: Gloucester House, em: 1 
tadapeietoene Without, London, E.C., 
24th June, 1902, 2287 





(ity and County Borough of 


R. 
et 9h fg fap RECO rite pete an ELEC- 


TRICAL EQUIPMENT OF TRAMWA ERA- 
TION, ADAPTATI » AND EQUIPMENT ors SHED; 
RAMWAY CARS; AN t v 
The Corporation is to receive N DERS for 
ABOVE, aw. for the whole, or in sections, viz. 
(A) Permanent Way Construction ( he of route 
t 4678 yards) and Car Shed. 
18) Se Overhead Equipment. 
EF Cars. 
The drawings and specifications may be ins) eden and after 
4 23rd instant at the Town Hall, on application to I. M. Jones, 


Mee | Surveyor, Town Hall, or F. Thursfield, Esq., City 
Engineer, New Crane-street, from either of whom a 
ory of the a and form of Tender may be obtained, 

on payment of £5 3s., which will be returned “if a bona fide 
Tender be reg 


in. 
The = do not bind themselves to accept the lowest 


or 
"sealed Te Tenders, on the form engyiied, and endorsed “‘Tram- 
” must reached the undersigned on or before 10 am. on 


the a tth July next. 
SAML. SMITH, 
Town Clerk. 


June, 1 ce, 1ith, 1902. 2238 


((orporation of Leicester.—Gas- 


HOLD P 
CONTRACT N 
The Gas and. Electric Lighting Comal ‘tee of the above oer 
poration are vared to receive = DERS for the SUPPL 
and ER ON of a THREE-LIFT TELESCOPIC GAS. 
HOLDER, 197ft. 8in. diameter, at their Aylestone-road Works. 


Town Hall, Ch 








Tenders, add d to Mr. Edwards, Chairman, and 
endorsed “* Tender for Gasholder, ” to be delivered at these 
offices not later than 11 o’clock a.m, on Monday, July 14th, 1902. 





The Committee do not bind themselves to accept the lowest | 


or any Tender. 
ALFRED COLSON, M. Inst. C.E., M. Inst. E.E., 
Engineer and Manazer. 
Offices: Millstone-lane, Leicester, 
June 2ist, 1902. 2271 


Manchester Corton Water- 


es AQUEDUCT. 
SECOND INE OF PIPES. 
SONTR. CT No. 13, 
AUTOMATIC AND REFLUX VALVES. 
The Waterworks Committee invite TENDERS for the 
patel of AUTOMATIC STOP VALVES, 40in. and 36in. 
REF LVES, 44in. ana 40in. diameter, 
MOMENT OM VALVES, 18in. diameter. Anchoring Arrange- 
—— Cast Iron Cover Plates, and a few other items of iron- 
wv 


Printed specifications and forms of Tender may be obtained, 
and drawings may be seen, on and after Monday, the 16th inst., 
at the offices of Messrs. G, H. pond and ae Sivil Engineers, 
5, Victoria-street, ‘Westininster, an rt-chambe! bers, Al 
square, Manchester, on receipt of ck a ~ One Guin which 
will be returned on —_ of a bona fide Tender after the 
Committee have come a decision upon the Tenders, and on 
return of the documents sient for making up the Tender. 

Sealed Tenders, endorsed “Tender for Automatic and Reflux 
Valves,” and addressed to the Chairman of the Waterworks 
Committee, must be forwarded to the Secretary, Waterworks 
— Town Hall, Manchester, on or before Monday, the th 


The ba ss do not bind themselves to accept the lowest 


= By ord: 
order, 
7 ONWM. HENRY TALBOT, 
n Clerk. 
Town Hall, Manchester, 
12th June, 1902. 2199 





HARBOUR CONSTRUCTION. 


[[lenders will be Received at the 


office of the Le ETT Adelaide, South Australia, 
oe till noon of mber, for the CON- 


Tuesda: 
RUCTION of a HARBOUR at tights 1 Passage, Port Ade- 


laide, South far ener 
wings ification can be seen and forms of Tender 
obtained at at the eae of the Engineer-in-Chief, Adelaide, and 
at the office of the Agent-General for South Australia, 1, i. 
Crosby -aquare, Lon ndon. Snot he 
Copies of the d ifi an be on 
the payment a the sum “of £5 per = whieh amount will be 
returned to unsuccessful tenderers, who have ee in a bond 





bag nn of oy, i se 
ny Tender which does Besse comply with the printed 
tions for Tender may be rejected. i sie: — 

The Council does not bind itself to accept the lowest or any 
Tender, and it will not accept the Tender o aT ye or firm 

wn a Tender 
after it had been opened, unless the reasons for the withdrawal 
were satisfactory to the uncil. 
G. L. GOMME, 


Clerk rot the Council. 


2275 
TO MAKERS OF OVERHEAD TRAVELLING CRANES, 
he London County Council is 
red to receive TENDERS for the ae FAC- 
TU REL ELIVERY, and ERECTION of ONE E 
POWER OVERHEAD TRAVELLING CRANE, 25 
tons, THREE HAND-POWER OVERHEAD TRAVELLING 
CRANES, to lift 10 tons each, at certain of the Council’s 
depdts in the south of London. 

Persons desiring to submit Tenders may obtain the specifica- 
tion, schedule of quantities, form of Tender, and other particu- 
lars. at the County Hall, Spring-gardens, 8.W., upon payment 
of the sum of Two Pounds, 


County Hall, Spring-gardens, 8.W. 
25th Sune, 1902. i 





Stepne Union.—The Guardians 


2a an ENGINEER for their Children’s Homes 
at —— 


dates must be thoroughly competent to take charge of 

ose toe engines, electric lighting and other machinery ; 

also the heating and fire-extin a apparatus, to execute 

or superintend the execution of all repairs thereto, or to the 
water service. 

nao must be married men between 30 and 40 years of 


per week, with unfurnished residence, fuel and 

li rt sabjetien the deductions authorised by the Poor Law 
Oficer “dey rannuation Act, 1 

‘orms of application, containing further details as to 


i ae and Fitter Wanted for 


General { Repairs on small oe 2 Waterw: —_ ee -— 
tentive ta. ha An 


- without energy need not apply.—A full 
iculars as to age, experience, wages required, &c., w. 
'ALBOT, Waterworks, Frimley Green, Farnborough, “Hants 








Position in 

ginee: or cther works ns COMMERCIAL 
MANAGER CHI F ACCOUNTANT, SECRETARY. 
State terms.—Address, P455, Engineer Ofiee, 33, } } Nereinaoest, 


anted, 





oun tend which alone can be received), may 
my Office as below, and these forms duly filled in must be 
returned to me on or before 23rd July next. 


By order, 
8. A, LEWIS, 
Clerk. 
Guardians’ Offices, Barnes-street, 
Rateliffe, pte E., 
19th J une, 1902, _ 2286 





Wanted, for a High- ee and 


well-known Machine Tool Works in Manchester, 

=~ oy og about 400 men, a GENTLEMAN of el Ve 
POSITION of MANAGER or MANA 

binwcr08 good loa on and — salary. a ad to 1 ce |% 


Works Manager Required i in the 


Midlands for the } Large Medium-speed 
pe pane must be an experienced engineer of good meant 
exceptional ability, aad able to 
estimating, drawing - office, and wor! 
marine experience would probably suit. 
organiser, = ble of ob maximum rate of output. To 
such a man liberal salary and oo opening will be offered. 
peruculars stating age, experience, salary, references, and full 
Engineer Office, "33, Norfolk- street, oe 











s ” 


Wanted a Draughtsman “for 


Jigs, Tools, _ Shop Plant. — Appl stating full ex- 











Tnis amount will, after the Council or its C ittee shall | 
have come to a decision upon the Tenders received, but not | 
before, be returned to the Tenderer, provided he shall have | 
sent in a bona fide Tender and not have withdrawn the same. 

Tenders must be upon the official forms, and the printed 
insta uctions contained oe must be strictly complied with. 

The contractors will be the contract to pay to all 
workmen re a reasonable number of legally-bound appren- 
tices) employed by them wages at rates not less and to observe 
hours of labour not greater than the rates and hours set out in 
the Council's list, and such rates of wages and hours of labour 
bet be ae in and form part of the contract by way of 
sc 

Each Tender i is to be delivered at the County Hall, in a sealed 
cover, addressed ty the Clerk of the London’ County Council, 
Spring-gardens, S.W. . = marked “Tender for “Travelling 
Cranes—L.C.C. Tram 

No Tender will be consived after 10 o'clock a.m. on Tuesday, 
the 15th day of July, 1902. 

Any Tender which does not comply with the printed instruc- 
tions for Tender may be reject 

The Council does not bind itself to accept the lowest or any | 


Tender, and it will not accept the Tender of any person or firm 
who shall on any previous occasion have withdrawn a Tender 
after it had been opened, unless the reasons for the with- 
drawal were satisfactory to the a 
. L. GOMME, 
Clerk of the Council. 


_ 2274 


County a SK td Gasems, 8.W., 





a ENGINEERS AND OTHERS. 


Phe Metropolitan Asylums|= 


Board invite TEN DEKS for the PROVIDINGand FIXING 
of a complete LAUNDRY PLANT, including Engines, Ma- 
chinery, Feed-water Heater, Fittings and Shafting, &c., at 
Joyce Green Hospital, Dartford, Kent, in accordance with 
drawings and specification prepared by the Engineer to the 








| street, Strand, 


e, and sa uired, to A ED HERBERT, 
Pimited? ioventiy. = 2258 


Wanted, by by a Leading Firm in 


Manchester, smart, capable DRAUGHTSMAN, to be 
well up in gearing, witha know ledge of electric — State 





Be, ioe and sa! expec Good o .—Address, 
care of W. H. Smith and Son, A: nartieing ents, 
nado 





Wanted for Lisbon (Portugal), 


JUNIOR DRAUGHTSMAN, about 19 years of age. 

ok em — from sketches ; must be ix, neat, an 
urate, Passage paid. —Send full particulars to EMP’ REZA 
INDUSTRIAL ORTUGUEZA, Lisbon. 


Wanted, in London, Taaeede 


DRAUGHTSM AN ; one acinaianial to steel construc- 





| tion work and with some electrical knowledge preferred ; com- 


mencing salary, £160, with annual increase to suitable man. 
Reply, stating S Aare experience, with full information as to t 
employment. 7. Engineer Office, 33, a “ow 





Sate, J unior Draughtsman ; : 
must be accustomed to mskin —¥, soteie i rf 
BRISTOL WAGON and CARRIAGE 
Ltd. a Hill, Bristol, stating eden "and a 





raughtsman. — Loading 


DRAUGHTSMAN WANTED by an Engineering Firm 
in the West of Scotland, eng: vag! Ce & } Cane works and 
col.iery plant. — Applications, wi ay lars, to be sent in 
the first instance to 2267, Te in Office, 33, Norfolk-street, 
Strand, W.C. 2267 





Drawings, specification, conditions of contract, schedule of 

ao and torm of Tender, may be obtained at the office of 
e Board, Embankment, E.C., on and after Monday, the 30th 
ba upon payment of a deposit of £5. 

The amount of the deposit will be returned to persons who 
have sent in bona fide Tenders in accordance with the regu- 
lations. 

Tenders, addressed as noted on the form of Tender, must be 
delivered a* the office of the Board not later than 10 a.m. on 
Weanesday, the 16th July, 1902. 

(By order) | 
T. DUNCOMBE MANN, | 
Clerk to the Board. | 

2279 — 


23rd June, 1902. 
Rs 
l rban 
WATER RW CT No. 2. 
PUMPING STATION TANKS, FILTER 
BEDS, AND PUMPING MA 
The Urban District Council of (Southborough, Kent, are 
red to receive TEN DERS from com t persons Willing tO 
enterintoa contract for the CONSTRUCTION of a PUMPING 


STATION at Upper Haysden, in the Parish of Bidborough, 
about 24 miles south-west from Tonbridge pre, ana Chitan ng 


District Common 
OU! TH cp tal UGH. 


Praug ghtsman Wanted for Con- 


SULTING Engineer’s Office in Glasgow ; those experi- 
enced in heating and ventilating preferred. State sal aaery 
expected.—Apply, 800, Porteous and Company, sig 





Praughtsman Wanted in Gaus 


Electrical Firm; state experience, age, and wages at last 
situation, — whether at present disengaged. Commencing 
ry 30s. ly.—Address, Box E, Chas. epee and Co.’s 

| Advertisement 0 ces, 154-157, Fleet-street, E.C. 


of J)raughtsman Wanted ; 


Internal + aeons Rnginen—Agete, MAR 
Cannon-street, E.C. 


Railway Si ignalling. — Junior 
DRAUGHTSMA ae — mechanical oes 
REQUIRED in the S ling Department of one of 

English railways. One thahop tr trainin, tired, Preer eed —Address, 


stating 3S hertalte cine age, 2280, Engineer 
Office, 33, Norfolk street, Surana Ww 2280 





Subject 


IN, 50, 








an Engine-house, Boiler-house, Coal Store, and sows 
Machinery, foundations for, and the yobagg a of oy 

of Engines, Deep Well Pumps, and Ram and packs _ 
Aérating ‘Tank, Three Sand Filters, and a Pus D Water Reser- 
voir, together with all Valves and Connections ; and a line of 
8in. Pumping Main, about 2; miles in length, to the existing 
Reservoir, at Southborough. 

The drawings and specitication may be seen at the Council 
Offices, Southborough, and at _ ) Loughborough Office of the 
= gineers, Messrs. George and F, W. Hodson, from whom a 

y of the schedule of quantities may }2 obtained es the 

Sofh June, on deposit Gn a cheque for £5 5s., which will be 
returned after a_ contrac’ been entered jnto, to every 
person making a bona fide Tender on the return of the docu- 
ments entrusted to them 
’ hn the event of a Tender being withdrawn the deposit will be 
‘ortfei 

Sealed “Tenders, on Lie Bispace form, endorsed “ A a 
works, Contract No. 2,” to be sent to the unde’ w be 
received not later than aaa on Friday, the 25th 5 of 

The har agg do not bind themselves to accept the lowest or 
any Ten 
Dated this 2lst day of June, 1902. 

‘PHILIP ety 
erk to the Council. 
Council Offices, Southborough, 
Near Tunbridge Wells. ~ 2278 








- eo 
City of Liverpool. —Superinten- 
DENT OF BATHS AND vee USES. 

The Cor a of Liverpool ane UIRE the SERVICES of 
a MARRI MAN as WORKING SUPERINTENDENT of 
iecotaecien Baths and Wash-hou: 

Applicants must have a practical knowledge of mechanical 
onglneerin and be able to execute re’ 

£130 per annum, increasing £10 per annum until it 

M2, £150 per annum, subject to a contribution of £3 per 
cent. te the sgl Superannuation Fund; and the 
t ill be required to prove to the satisfaction 





fide Tender, ‘on return of the documents in g 
al one week from date of notice of non Hae of 
‘Tenders should t be endorsed © “ Tenderfor Harbour, &c., 
Adelaide,” it be acco! by an Adelaide te 
deposit receipt tor 20 ora ra cheque on an Adelaide bank for a 
like amount marked “ Good for a Week,” in favour of the 
Engineer- iChiet 
either the a f nor nor any Tender necessarily accepted. 


DALE GRAINGER, 
Agent 
, Fi irm, a 


mt-General. _ 
Wants anted, by a Gias ow 
in tools and mil:- 


wrigh . steady may ith FOREMA ‘N Constructiona! 
Ironwork, Gates, ter suitable man will have ev~ y 


men saa lamnamen, stating age, esla'y 
ke, nrugsment Appi fortecns and Co., Glasgow. 543 








Pf the the Controller and Auditor of Accounts that he has effected 
an meee ey on his life to an amount, Aes premium on which 
2 per cent. of his Boot ig oe deduction of £30 
lane coal and gas, which will be Provided 
The wife of the person ap inted will be required to act as 
Wee Matron without 


tal. 


Small Tools. “Wanted, Draughts- | 8 


MAN, with special experience in omni tools, jigs, fixtures, 
and ga es. Apply giv full iculars of experience, salary 
requ , &C., k ERBERT, Limited, oe mee ool 





Wanted, an Ex xpecienced Engi- 


NEER-REPRESENTATIVE for Mechanical Ventila- 
tion ; only those who have had previous knowledge need a) ay Wo. _ 
Address, 2261, Engineer Office, 33, Norfolk-street, Stran: 


Wanted, Representative for 


ENGLAND by Manufacturers of first-class Hot-water 
Heater and Low-pressure Steam Boiler.—Address, H. M. 2131, 
care of Neyroud and Son’s Advertising Offices, 14-18, Queen 
Victoria-street, London, E.C. 1 
with the 


Ve Temporarily, 


prospect of pees ah alee oni manufacturing 

rworks specialities, a REPR 1VE having a large 
pe aan oo among Waterworks Coenen +p tay in London ; 
part of his time would suffice ; salary and commission ; re lies 
will be considered strictly confidential. Fromage 2288, » Engi: | } 
neer Office, 33, Norfolk-street, Strand, W.C. 


anted, Patternmaker at Once, 


good fea eek hand, eapes s * laying out special spigot 

and nanan pipes in loam and —State age, experience, 
references, and wages req’ ry S08, Engineer Office, 33, 

Norfolk-street, Strand, W. C. 2269 


Filectrical and Mechanical Work- 


ING ENGINEER WANTED, to TAKE CHARGE of 

Lhe eden &e., of a dette Tig — near Manchester ; must thoroughly 
ic | aioe a inverted arc lamps, 

neat, Ee and ¢ an ed motors, and be able to 
eep same in thorough working Gar onder ; also capable of super- 
high-p <—o engines, boilers, and heatin; 

















Applications, stating age, with copies of and 


to same.—Applications, endors 





endorsed “‘ Superintendent of Baths and Wash-houses,” to be 
sent to the Town Clerk, eee Offices, er not ‘ater 
than the 15th day of July, 1902. ¥ ae 


“Klectrical Pie matating e, experience, and salary 
required, 4 be forwarded ed Bot at than Monday, June 30th, 





Particulars of the du es may be ob don app 
rare is members of the Council, either directly or 
tly, is 


¢ EDWARD R. roe 
Town Clerk's a. 





n Clerk. 





Liverpe J une, 1902, 2268 


Co-operative Wholesale 
Society, Limited. L Balloonotrect, "Manchester. 2210 


atternmakers, Three or Four 


steady hands, caranat Sa! sree 


sul 








Strand, W.C. 
Engineer, with 12 


Youn 
rot cxporence of all ches “< railway cngineoring 


nd Brazil, and s 
is a ikous of obtaining a Paes of CONFIDENCE ot on 
_— Railw: or Portugal.—Inquiries 
oe M., town Mai 


. Clare, Ireland. 
Engineer (28), Speaks Fluently 
mch and German, SEEKS ENGAGEMENT. S; 
st for coal mining, sizing au and washing plants; elevating, con- 
ve ing, and loading mach’ a any minerals; ty a ears in 
Me class firm at Westp! I ‘ON. — 
ss, P§45, Engineer Office, 33, Norfolk-street, Strand) W.C. 


Lg mere (30), Chief Constructor 


in one of the first smelting works in Austria, thoroughly 

perienced in the ae of Fragen ane smelting ma- 
chinery and in the construction ry in general, 
DESIRES SINGLE-HANDED POSIT n1ON, Aaverts ser has 
the best and is ith the German, 
English Fee yw Fmd ian languages. ~-Addeens, W.W. 
care of — Mosse, 2S Seilerstatte, Vienna I. 2178 














= gr ay dynamos, ph Boren worksho; balldings 
, in one of th est. textile — on e Continent, 
yey a SIML SITUATION in England or abroad.— 





echanical Engineer, with 

ven y oe in works and drawing-office, 
REQUIRES ‘APPOIN ‘MENT; experienced in marine an 

h-speed engines, boilers, launches, tugs, laying down — 

in power stations; had some control of men; requires position 
~ — as clerk of works or assistant engineer; Stud. Inst. 
speaks French. — patous, 2106, Engineer Office, 33, 
Norfolt street, Strand, W.C. 2106 


oun German — Technician 


(Engineer's diploma); seven years’ workshop and office 
practice in por eencthe machinery ——— breweries, and 
— light ans r installations, also so in and ot 

WANTS t S. TUATION at ‘once = lai ior 
Enel ih Colonies; good and refs,—T. 6205, 
Rudolf Mosse, 138 Alt Moabit, Berlin. ase 
oman 


South Africa.—A Gentleman, 


practical in ae geal, and allied trades, who is aapiee 
going Lo on behalf of his firm to make a tour of the mines and 
factories, &., is OPEN to an mega few 
the above lines.—For particulars. 
Office, 3, N orfolk-street, Strand, We, 














so" Ber, i ingaer 





YS Pupil. — The Borough | 


neer of Dover, Mr. H. E. Stilgoe, A.M.1,C.E ,hasa 





| VACANCY for a PUPIL in his OFFICE; experience in 
electric tramways, waterworks, a ke— 2193, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 2193 

7 Pu nil. — Firm 

vernment es. em; ying 509 ming exe have 

——- classes of work con Balk, Mngineer 

ue ; premium 7 7 a 
ice, 33, Note 





Wanted, Partner with — 


or PUSHING MANAGER, to TAKE a SHARE in 
small SHIPYARD capable of development.—Address, P480, 
Engineer Office, 33, Nu. folk-street, Strand, W.C. P480 


£ 5000 8 equired to Complete 
a Loré —_ KMATION ofa Srxpicate to take 
over 








North. ae is 
dostcanle that one coin should invest £2000, 


and be 
e over = ment, and preferabl a eed 
an.-— Address, 2220, Englneer 





and Commercial 
Office, 3 Norfolk-street, Strand, W.C. 


Appointments as Inspectors of 


WEIGHTS and MEASURES may be obtained by 
men ae = 21 Spee will q 





for Board of Trade Exam. 


Salar! £100 free. — Write, 
— a WEIGHTS MEASURES, — 





A Firm of Consulting Engineers 
in Glasgow are PREPARED to ACCEPT a few First- 

class AGENCIES ; o: _ of good standing can be repre- 

sented.—1420, WM. PORTEOUS and CO., Glasgow. P4 


ents Required for Olivoline 


in woe UN REPRESENTED. A ag ong lubri- 

oil, durable and non 3 years use.— 
Du CAN, WATSON and pt Oil ners and aa Sheet 
a House, New Broad-street, — 


entleman having very Good 

connection in Sheffield and district witn oom users 

ore hina to SELL on COMMISSION for first-class Oil, Engine 

Packing, and Waste firms.— Apply in first instance to CHARLES 
PADLEY, Soucitor, Sheffiel P6551 


team Engine Accesscries.—The 
tentee of Bim he highly efficient, and independently 
tested OIL SEPA es to make ARRANGEMENTS 
with an enterprising Manuiacturing Firm for INTRODUCING 
this SPECIALITY in Great Britain and Colonies.—Ad 
P542, Engineer Office, 33, Norfolk-street, Strand, W.C. 


South Africa.—Good City Firm 
with Al South African connection ef agencies is 
OPEN to TAKE UP IMPORTANT SPECIALITIES suitable 
for South Africa as Sole Buying pee ly, with full 
particulars, to AFRICA, care of Davis and Ornstien, Advertis- 
ing Agents, St. Swithin’s-lane, London, E.C. PS510 


pie Advertiser, who | is Doing a 


business in anstiien tool oe net with engineers and 




















ae een and as the Colo: to MEET 
FIRM of TOOL MANUFACT RERS wh pe are DE- 
SInOUS o of EXTENDING their BUSINESS by ge a direct 


trade with foreign and colonial conauantes.— 
Deacon’s, 154, Leadenhall-stree 


For continuation of Small Advertisements see 
pages II., IIl., IV., and LXYVIII, 
*,* Index to Advertisements page LXVIL, 


, care of 
2285 


Geod 


2273, Engineer Office, 33, Norfolk-street, Strand, Se 4 





il 
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Flectric ‘italladian: Ready for 


DELIVERY, consieting of Mather and —_ i 
POLAR DY NAMO, 250 volts and 1400 am; CINE cyt it 1 
and Galloway 600 H.-P. VERTICAL ENGINE, cylinders ‘én’ 
and Min., stroke 3éin. Corliss valves.—For ticulars and 
price, , APPLY GALLOWAYS LIMITED, Manchester. Y77ia 


or Sale, One 25 H.P. 


Lg ag a ENGINE, by Barrow _and Stewart, two 
oylinders, llin. dia., 15in. stroke. ONE 25 H.P. SEMI-PORT- 
SBLE FE’ ENGINE, by nya Proctor and Co,, two agtndens, 
Liin. dia.; 1in. stroke, with fore carriage and travelling wheels. 
—WALKER HILL and CO, Nottingham. 1903 








Ree pe Fly-wheel, 20ft. Diameter, 
grooved rf june in, ropes ‘ATE "DEL mys =A) pir 


price ; for 
Filectric Motors, Nearly New, in 





EAD 
EALLowAYS. LIMITED, Mane 
most cases fitted with raw hide and steel double reducing 
gear, as follows :— 
One 3 H.P. B.T.H. 115v. x 1200 revs. 
Three 2 H.P. B.T.H. 115 v. x 1800 revs 
One 1 H.P. B.T.H. 115y. x 1000 revs. 
Two 3 H.P. B.T.H. 110 v. X 1630 revs. 
One 2? H.P. Crompton 110 v. x 580 revs. 
One 3H.P. A. E.G. 150 v. x 740 revs, 
Also One 100 amp. Dynamo x 110 v. 
Battery. 
One 9 B.H.P. Crossley’s Otto Gas Engine, in excellent 
condition, with two tanks, exhaust, and all accessories. 
One 12 BH.P. Crossley’s Otto High-speed Gas “Engine, 
pecially designed for pon generation, also in good con- 
dition, with four tanks, two exhaust chambers, and all 
accessories. 
Would be sold as a whole or in part. Reason for selling, 
alteration in system of driving. 
Address offers to the 
ERA PRESS, Leyton, P45? 
where plant may be seen at any time by appointment. 


Fo: Hire, Pumps and Well- 


BORING one for Contractors, Deep Wells, &., 2in. 
in. diam.—! and OO., Upper Ground-street, 
Hye S.E. Sakae No. 978 Hop. 


Fa Patent, Steam, Electric, or 

HAND PILE DRIVERS apply ie NEW SOUTHGATE 
ENGINEERING CO. London office, 69, Victoria-street, 
Westminster. P140 


a . 
For Se Sale:— 
Pair of 2lin. Horizontal Side-by-side Tandem CON- 
DENSING ENGINES 
in. Horizontal Tandem CONDENSING ENGINE, bigh- 
so 
—_ Compound S.C. ENGINE, l0in. x léin. x 20in. 
atroke. 


Compound Side-by-side Vertical S.C. ENGINE, 64in. x 
12}in. X Sin. stroke. 
igh os ———- ENGINE, 243in. cyl., 48in. stroke, 
fly-w 13ft. ete: 
“16 H.P. Horizontal ENGINE Ox Mae rr and Co.). 
Four 20 H.P. Crossley GAS EN 


Two 12 H.P. dit ~4 
Electric Light ENGINE and DYNAMO, 220 amps., 66 volts. 
Vertical ENGINE and DYNAMO. 

Nearly New LL TUBE BOILER, gh = H.P. 
CORNISH BOLL 12ft. x Sft., for 1201b. 


and a 58-cell 











For § Sale or Hire :— 

RTABLE ENGI se also HORIZONTAL and 
VERTICAL ENGINES and BO 2to 3X H.P. 
LOCO. STEAM 


STEAM WINCHES, HOISTS, MURTAR MILLS. 
SAW », WOODWO ING MACHINERY. 
Every description of Centractors mo wee f and Saw Mi) 


eatiie, eecerert 
le; 
E. HOUGHTON BROWN, ‘MIM. _ a 
on. 
Telegraph, “‘Spherulite, London.” Telephone, No. 38, Dalston 


For Sale or Hire :— 
PORTABLE ENGINES, 6 to 30 N.HLP. 
RTABLE ENGI INES, 12 to 00 N.BLP. 
TRAGTION ENGINES 0.N.H.P. 
Eevee ree oa Implements. 


CENTR 
CHES and SAWS. 





Farnley Iron 
(“Best Yorkshire”) 


The Farnley Iron Co., Ld. Leeds 
Miannag { Ali TYPES 
Tranes ( anp PpowERs }: 
See Displayed Advertisement and “A ee ty, A Hand-book 
of Machinery.”—JESSOP and APPLE = (een icester 
and London), Limited, 22, Walbrook, London, E.C. (Spl) 





For Hire :— 
PORTABLE ENGINES.—LARGE STOCK on hand 
for bomediote DE, LIVERY. 
Y SYKES, Ltd., 66, BANKSIDE, LONDON, 8.E. 
Shel lephone, No. 565, Ho’ op. 4186 


Bren Drawn Steel Bars, for 
=>. in ee es Screw Machines and Turret Machinery. 

urrent sizes for immediate delivery at special 
Pee ALFRED HERBERT, ‘Ltd., Coventry. _4 











ka 


een... delivery from works for b 

HENRY LEWIS AND SONS, 
ENGINEERS, READING. 

“Lewis, Reading.’ Full | 


Y712 


Telegrams : ist free. 


For Sale, Punching and Shearing 








MACHINE ljin. 24in. and 30in , two cranes fix: 
on top.—GEORGE IMMACK and CO., 75, Buchanan-street, 
Glasgow. 2259 

or Sale, Radial Drillin 


MACHINE, att. 6in. arm, to revolve the entire . e, 
oo ey box table, machine cut driving er * 
COHEN and O0., 240, Blackfriars-road, London, ‘A2? 


Fe Sale, Three Splendid Multi- 


TUBULAR BOILERS, 64 tu 4in. dia., in each, for 
ssure; first-class fitting — Address, P541, ‘ineer 
Norfolk- -street, Strand, 





Umer, ty 


r Sale, Two New Sets of in: 
and 18in. by 12in. Compound Surface Condensing 
design and best workmanship.—Apply, 
ING COMPANY, Limited, Abingdon: 





NGINES, of been 
DAViS ENGINEE 
on-Thames, 





Fer Sale, 7in., 8in., and Qin. 
Centre, Self-acting, Slide, Surfacing, and nlc pn 
these are stron: 

MOTOR WOR 


Ins tion ol = 
Blackfri rare 


Ga) LATHES, with cut gear throughout ; 
high-class tools specially constructed for 
where heavy cuts and accu — are 5a wo i 
stock invited.—I. COHEN an 239, 240, 241, 
road, London, S.E. 





pornree MARINE BOILERS, loft. fin. x lift. "7m. diamet 
or 
Ant for rr tree copy of the “Albion Machinery Ca’ logue” 
Contains the —— quantity of machinery actually in ik. 
Machinery Let Out on Hire, a — on Purchase Hire. 
Send for Catalogue. I W. Invi 
en THOS. 


ALBION WORKS SHEFFIELD. 
Telegraphic Address: “ Forward, Sheffield.” #101 


For Sale, Bolt and Stud Lathes, 


A —_ and Coventry’ 8 a three 2m. centre 
and one centre goed condi 
COHEN and CO., 240, ise Seton tenl, be 


London, S.E. 
For Sale, Cheap.— 


DAVEY, PAXMAN’S poemonnc STEEL 
3gin. dia., now 





le gear 
ion. —I. 
A28 





THREE 
BOILERS, 13ft. 6in. x 7ft. 6in. dia., 74 tubes 
working at 145 Ib. pressure, all fiti tings. 

nh ges Ce 
tu in. » DOW wor' al 
Water-softening Plant for above all complet: er 


Apply, SHAW anp GASKELL, HULL, 


or * Sale, 14in. Centre, Double- 


Powerful Self-acting, Slide, point re , and Screw- 
Ee ATHE, 20ft. box end ous: cut gear t oe 
. COHEN and ©O., 240, Blackfriars-road, London, S.E. A29 





For Sale, 30in. Triple Geared 


LATHE, 24ft. bed, self-acting, compound, swivel rest, 
rack and pinion for shiftin; Yee Ki makers T. Shanks and Com- 
pany, Johnstone.—M'INTYRE, Kirkcaldy. P550 


Four 10-Ton Steam Travelling 


CRANES, span about 43ft., for SALE on account of 
being replaced Pn electric cranes. All in good working order, 
and can be seen in yor at any time b; neers Roch 
— ROBINSO d SON, Limited, neon, Soe h- 


ee Cylinder Boring a 


with “get ppg 2 Bar; 5 cwt. D.A.S.A. 
ed Han MER, Massey type.—JO NSON, ee te 











or Sale, Cheap, to Save Cost 
of removal, the following ELECTRIC LIGHTING 
PLANT, in first-class w working condition and suitable for a 
Gentleman’ 's Mansi 
LOCO. TYPE BOILER, Ny N.H.P., by Marshall; twenty- 
eight 2in. tubes, fire-box n good order. Two water gauges, 
steam gauge 2 206 Ib., deulie ee — valve, Buffalo injec- 
tor, oe valves, steam valve 
12 N.H.P. COMPOUND MARSHALL ENGINE, cylinders 
n. and 10in. by 14in. stroke; Hartnell governor; ‘automatic 
expansion on H.P. cylinder; ‘hy -wheel, 6ft. by 10in.; Pulley, 
5ft. by 7in.; and pulley, 24:n. by 13in.; automatic sight- 
ubricator on H.P., aera lubricator on L.P. cylinder ; 
Tap ; specd 40 revs. per min. 
SEED. VATER HEATER by Marshall, to uit aoove boiler, 
5ft. 8in. high by 15in. dia. 
One Crompton Compound-wound DYNAMO, 120 ampéres, 
100 volts, pulley 10in. by 10in., feed drop lubricators, speed 


about 1100. 

One Crompton Compound-wound DYNAMO (convertible to 
shunt), 55 ampéres, 100 volts, fly-wheel pulley, slide rails, com- 

plete. 

ox “LES DUPLEX PUMPS, suitable for feeding 
boiler, x, 7? = boy 

Plant available tiene July, and special arrangements have 
been made for carting to railway station. 

a prices and or ioe and orders to view apply C. E. 

dH. M. PEEL, Swansea. 2184 


For_Sale:—Compound, Vertical 


300 B= ge ag GINE, massive pattern, cylinders 12in. and 
in. 
ee lnverted high-pressure ENGINE, cylinder 12in. by 
‘in. strok 
One Allen’s Patent STEAM STRIKER. 

GAS ENGINE, $ to 16 H. -P. nomi nominal; good order. 


FIELDING. amp > PLATT, LEMrrED, _ 








For Sale, aa -power Scales 
MASTING SHEARS, in good Leuting: condition ; te 

20 tons 80ft. high ata radius of Sof Also Cast Iron ‘SWING 
BRIDGE, 50ft. and 28ft. wide. ne ply, S. PEARSON and 
SON, Limited, ueen’s Dock, Liverpool. 1975 


For Sale, Horizontal Compound 


CONDENSING ENGINE, 50 HLP.; ving to be 
+ gue by larger engines ; RNISH BOILERS 16ft. x 


4ft. 9in., working above engine; can be 
seen working at, to = apply, Tues LE LEWIS and ¢ a oO. > 
Tank 





Wotton-under- 


Sale, 





or Loeomotive 


ENGINE, oo by Peckett’s, Bristol ; peat new, 12in. 
cylinders, four- wheel coupled; chea .— Appl y, M rou and 
HALEY, 12, Norfolk-street, Strand, London. 2108 





[ues Boiler, 6ft. by 4ft. 


with dome ; Willans’ THREE-CRANK EN- 





HARPERS’ LIST. | 
PAGES XIV.—XV. 
THREE WEEKS AGO. 


SIGHT-FEED LUBRICATOR 





WAKEFIELD ’s 


PATENT LOCOMOTIVE 


With Patent Device for sec 
a uniform feed, 


securing 





Is now In use on leading 
British and Foreign Railways, 





This Special Lubri 
and cupptied ee mate 
C. C. WAKEFIELD & Co, 
Experts in Lubrication, 
27, CANNON STREET, 
LONDON, E.c, 


PATENT PROCESS WICK 
FOR RAILWAY LAMPS. 
No Smoke. No Trimming, 
Gives bright steady light, and effects great saving in 
cost, time, and labour. 


FOR RAILWAYS THROUGHOUT THE WORLD 
lied only by 4157 


Cc. C. WAKEFIELD & Go. 


eyes Rees es ees er Dane, Be Pome, Pe, ee, Pm, Pe, Se, Pe, Pe, Be, Pe, Me fe, Be 





ee et et eee 








MUSGRAVE BROS., 


HYDRAULIC ENGINEERS, LEEDS. 





For Illustrated Advertisement, see page 4, this issue. 





ESTABLISHED 1861. 


HARRISON & CAMM, Ld. 


Chief Works and Offices—ROTHERHAM, near 
SHEFFIELD. 
pee ag med of { elton WHEELS and AXLES of all 
rr Ironwork, Castings in Iron and 
eg RAILWAY GONS (in Iron, Steel, or Timber), 
for Cash, Deferred Payments, or Simple Hire. 
WAGONS Maintained by Contract or otherwise. 


The MIDLAND RAILWAY. CARRIAGE & WAGON 


ANY, LIMITED, 





Manufacturers of Tramoars, Wagons, 
Railway Ironwork Pn nay | ion. Wi it for i 
deferred payment, or rh fan JACKSO. N, Becretary. 


Chief Offices—Midland Works, Birmingham. 
Branch Works—Abbey Works, Shrewsbury. 
London Offices—Suffolk Bouse, Laurence Pountney 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
Manufacturers of RAILWAY WAGONS and CARRIAGES, 
tRON x. [} ERS, FISH BOLTS, SPIKES, 
and other PERMANENT WAY MATERIAL, RIDGES, 
and ROOFING. 

CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 

Chief Offices—129, Trongate, Glasgow. 485 

Registered Offices—8, Great Winchester Street, London, E.C. 


Ww. R. RENSHAW & CO. 
IMITED. 

Railway Commene’ Wagons, and Tramears. 
Steel or Wood Underframes and Bodies. 
Cars for Electric and Light Railways. Wagon 
Ironwork. Iron or Brass Castings. Wheels 
and Axles. Wagons built for eash, or on 3, 5, 

or 7 years’ deferred payments. 496 
PHawtx Encrvgerinc & Wacon Works, Stoxg-on-TRENT. 











Manchester Steam Users’ Association 


For the Prevention of Boiler Explosions, 
9, MOUNT STREET, MANCHESTER. 

Chief Engineer—C. E. Stromeyer, M.1.C.E. 
Founded 1854 by Sir W. Fairbairn. Certificates of Safety 
issued under the Factory and Workshops Act, 190), 
Compensation for Damages and Liabilities paid in case 
of Explosions. Engines and Boilers designed and in. 
spec during construction. 


TUCH’S lain 
PACKING 


Is only Manufactured by 


rUCK 260.) scare eae 


42, Chapel St.. LIVERPOOL 
Bute Docks, CARDIFF 
Limited Lower Abbey St., DUBLIN 
(Spl) 2131 
LOCOMOTIVES IN STOCK. | 
KERR, STUART RT & &O., LTD. | 





ee oe ee be Ot 





Flinders St., MELBOURNE 








in stock, 
M"Gallforais Works t Pweg ony a i ae a” 
LOCOMOTIVES, 
with a from Sin. to l5in. a paciactvel, for all 
from 18in. to 4ft. —A) 'UART 
and eo oon Le Ltd., 20, Bucklersbury, F3.4 ne” 098 








PILLATTS PATENT ann 
me SMONELESS FURNACES. 


| EN SAVING MorE 
/ Pa 


FUEL, 4am STEAM 


Ware A.E.PALLATT, 
Queens R® NorrincHaM. 


















GI oiNe, Venza PUMP, P, and connections—together or 
n.—TUCK and CO., Ltd., Dublin. 


Locomotives for Sale, Hire, or 
HIRE - PURCHASE. 
THOROUGHLY pe ese oak = TESTED. 


8in., 9in., 9fin., a 1 in lin, Inet ‘iin, (2) 13in., 
Gian. ein. 








Cust y own L in Exchange or Repaired 
CHARLES D. PHILLIPS, 
yer ing Works ster) 


A286 





THE 


ASHBURY RAILWAY CARRIAGE & IRON CO. 


(LIMITED), OPENSHAW, MANCHESTER. 


Manufacturers gf. pases* CARRIAGES, WAGONS, and 
TRAMWAY for Electric and Light 
Railways, Eg 4 Carriage and Wagon “Wheels, 
Mansell’s Wood Centred Wheels, Hydraulic Pressed Wroug ht 
Iron Wheels, Iron Roofing, Bri sede Turntables, Water 
Columns Builders’ Ironwork and Contractors’ Plant. a 

aa 


Wagons built for cash or for deferred 
London ice—No. 7, VICTORIA STRE 
CRAVENS LIMITE o 
RAILWAY @ARRIAGE & WAGON WORKS 
DARNALL, yearn SHEFFIELD, 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS, 


TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, &. 


Wagons built for cash or for Deferred Payments, 
Prices and Specifications on A 








PP 


Darlington Wagon& Engineering Co. 


MAKERS of RAILWAY ¥ WHEELS an d AXLES. 
RAILWAY WAGON IRONWORK, BUFFERS CASTINGS, 
RAILWAY WAGONS for CASH, DEFERRED PAYMENTS, 

or HIRE, RIDG GIRDERS, ROOFS, &c. 
'ANK WAGONS a SPECIALITY. 
Offices and Works :—Dar.iner 
Suffolk House, Laurence ountney Hill, Cannon nee, 
on, 


Telegrams—Wagon, Darlington; Girders, London. 








For Sale, New Steel Lancashire 


BOILERS, ready for immediate ns 
Six Wit. x 8ft. dia., for 100 lb. wor! 
Two 30ft. x 8ft. Gin. dia., for 100 ib. rind 
Six ft. x 8ft. 6in. it' 
Other aizes fn progress. 
SPURR, INMAN anp CO., Limite 


Calder Vale Boiler Works, Wakefield. xisvo 





or Sale—One First-class 


F 
Second-hand Compound HORIZONTAL ENGINE, 
having cylinders l6in. and 28in. diam. x Min. stroke, complete 


with expansion gear, oreners fly-wheel, &c. One nearly ne 
awards Patent atk doin, diam., and one JET 
CONDENSER. 5. De via Engineer, Limehouse, 
ondon. 2209 





Fo: Sale or Hire, Second- hand 
RTABLE and other tt of various powers b: 

‘ood Bas —Apply, W. ALLCHIN, Limited, Globe Works, 

orthampton. 15 





Fo Sale, Punching and Shearing | § 
MACHINES double and e-ended, 


HY. GITTUS, Midland Ironworks, Travis-street, shader. 





THE GLASGOW RAILWAY ENGINEERING 
COMPANY, Ld, GOVAN, GLASGOW. 


London Office—13, VICTORIA STREET, 8.W. 
MANUFACTURERS OF RAILWAY WHEELS AND 
AXLES OF EVERY DESCRIPTION. 

Every kind of Smith Work, also CAST STEEL AXLE 

BOXES. Q492 


The Metropolitan Railway Carriage & Wagon 
COMPANY, LIMITED, 


SALTLEY WORKS, BIRMINGHAM, 
Successors to Messrs. Joseph Wright and Sons, 
Established 1835. 

Designers and Constructors of 
RAILWAY CARRIAGES, TRAMWAY CARS, WAGON 
—— RAILWAY IRONWORK of every description. 

Brccnmm ae and Wagons built ~~ = 2 n 
FE owe A payments extending over a ee: from three to 
other Wagons Let 


= I Coal, Ironstone, Ballast, an: 
Chief Offices—SALTLEY WORKS, BIRMINGHAM. 
Branch Works—PETERBORO, 496 








LOW COCK’S 


FUEL ECONOMISER. 


Saves an enormous amount of Fuel, and very soon pays for itself. 


PATENTED 
IMPROVEMENTS 


} SPIRAL SCRAPERS, 





WRITE FOR CATALOGUE. 


INCLINED BOTTOM BOX, &c.' | 





ADAPTED 
FOR ALL SIZES 
OF BOILERS 
AND 
STEAM PLANTS. 





Y716 
Coleham Foundry. 


A. LOWCOCK, LTD., sorEwsapury. 








CATALOGUES AND ESTIMATES 
FREE ON APPLICATION. 


ORENSTEIN 





—sse2ppy 2yudesZe)}0, 


«"NOGNO' ‘OILLVANNO >; 


& KOPPEL, 


Manufacturers of Portable and Permanent Narrow Gauge Railway Plant, 


Rolling Stock of every descri 
BUSH LANE HOUSE, CANNON STREET, LONDON, E. 


ption, Steam and Electric Locomotives 
o 2168 
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‘Allen, W. H., "aed Go., ia. . 27 
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Arnit Bridge & Roof Co., La 56 
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‘Askham rothers & Wilson. . 42 
Atlas i, WG. ta Ooss .. & 
Bagnall, W. G., Ld ie xe 

shay 16 





and So 

PRBACAL H& Co 4- i29:988- 60 |Clay C . 33|Easton and Co., 
Baker Blower Engin’ng Co . 57 |Clayton and Shuttleworth « . 38/Edwards’ Air Fump Synd « 
Baker's Pat. Appl'ces Co .. 30 |Clifton and Wadde . 56! Elliot, G., and C 
Barnett and Foster - 25|Cochran & Co., Anna n, Ld.: 35 Empire Hagineering Co" 
Baxter, i., La. 68 oma! Steel and iron Co.. 43|Erith’s Engineering Co 
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pirm'gham Alum’ m Cast’g Co 28 Cranstone Hag. Works Go ye Fawcett, T.C.,Ld. ~- 41] 
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INDEX TO ADYERTISEMENTS. 


Advertisements not appearing this week, but included in the ‘Subject Matter Index,” will be found by reference to the preceding or following issues, with the except/on of those appearing monthly. 
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SUBJECT MATTER OF 


|Smery, Emory Wheels, &c 





Agricultural | Machinery: Bridges (continued) : 
Clayton and Shuttleworth | 
Foster. W., and Co., Ld pra tn? } 
Fowler, J., “and Co., Ld orton, s and Co, Ld | 
Garrett and nese La Patent Shaft and ‘Axletree Co) 
obey oo" —. Co., La Rowell, D., and Co 
Ruston, roctor an P 
Turner, E. R. and F., Ld. Cable Making Ma Mach’ry : 
Air Com: mpressors: 3 Wilson, J., and Sou ul 
vey, Cask Makin Mach nery: 
FrutandCinimar td Rte, Avant Coy td al 
Sobran, R., a and id Co (Castings : 3 | 
Scott, 6. n, Ld Allen, Ki.» and Co., Ld | 
Tilghman’ ‘3 oo Blast Co.,La | Crott an Perkins ne 
Waiker Brothers Darlington Forge Co., | 
ja a Pamp's Eng. Co jan ag ~ at Co, - 
jumin. J FP. RB, 
alu Birm — Alum'm Co Puillipn CoD. Co | 
British Aluminium Co., Ld | § agree and Co., Ld 
Are Lamps: a | Siw, W ad Oo 
4 | Stanton Ironworks Co., Ld 
Armour, Pla tes : | Tolch and Co : 
Cammell,’ C., and bo La |sfeleon, - co | Be 
Firth, T., and Sons, Ld rane bs a] 
Artesian Well Engineers: West Kent Portl'd Cement Co| 
Isler, C., and Co Cement Machinery : 
Le Grand and Sutclift Klinger, R., and Co 
Richards, R., and Co |Chimneys : 
Asbestos Manufacturers: pega ies 
20, "8, and Coke: 
Asbestos Co., Uni' oid Ebbw Vale Steel Co., 
Toope’s Asbestos Co. Co. Lad Weardale Steel, Coal, Coke co| 
perro hart Coal Washing Plant : 
Auctioneers & Valuers: | Humboldt icogr'ing Works Co 
Eire, Price sep Sons Cassell Condensers: 
ir’ 
Wool and Newland ogy a ee 
Bearings : | Kirkaldy, J., 
Empire ‘Roller Beari Ledward, T 


Fienian. Birkby and 
Unbreakab! Je Pulley Co., ta 


Belting : 
Best Welting Co. Co., Ld 
Gandy Belt 
Gebrekens, C. O. 
Patent Belting Co} 


Lancashire 
Patent Anhydrous Leather Co 
"Yebb and Son 





Boiler Composition : 
Asbestos Co., Bell’s, Ld 
Litholine Co 
United Asbestos Co., Ld 

Boiler Covering : 
Cresswell s Asbestos 
Leroy, F., and Co 


Boiler Insurance : 
chester Steam Users A'n 
National Boiler Insurance Co 
Vuican Boiler Insurance Co 


Co., Ld 


Boiler Mountings : 
Ho; ae 3 J., and Co., Ld 
Mi Manufact'ng Co., Ld 
Fo hs jun. 


‘Abbott ‘and Co. 
Babcock and 


Coltman 
Davey, pon and Co., Ld 





yume, Ae Limited 

Boreeyy. R., and Sons, Ld 
rantham Crank and Iron Co 

N ormand’s Patents 

Olrick, L., and Co 


Araarong, 8 Fastenings 3 
Ba, Aas é Baylisa, La 
Cant ty N can & 8 La 
Hawkins and Co., Ld 

Mercer, E. 


Howarth, viel 


Brick & p, Tile ie Machinery : 


bene and Oreven, la 
Fawcett, T. C., Ld 
Hamblet, Joseph 

Patent Brick Machine Co 
Wootton Bros, 


ridges : 3 


Arrot, Sir W., and ok 14 
Arrol’s Roof Co. 





Mirrlees- Watson Co., | 


La 
Normandy’s Fresh Water Co| 
Wheeler Condenser & Eng. Co 
Contractors’ Plant : 


Manufacturing Co| — K. Houghton | 


Conveyors : 
Conveyor and Elevator Co | 
Graham, Morton and Co., Ld} 
Henderson, J. M., and co | 
Newell, E., and Co., La 


Co! Copying Presses : : 
Dani 


jell, 
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Chambers, Scott and co 
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Soles, H. J. 

East Ferry 
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Fielding and Piatt, Ld 
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Pang ape T., an 
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Musker, . and A, Ld | 

Ransomes and Rapier, Ld 

Russell, G., and Co 
mith, ‘Thos. 
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perley ter Co 

Waygood, R., and Co 
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Wimshurst, ii and Co 

Crucibles : 
Doulton and Co., Ld 

Destructors : 
aren Destruc' 

Disintegrators : 
Centrai Uyclone Co., Ld 

Diving Apparatus: 
Barnett and foster 
Siebe, Gorman and Co 

Depughtemen. i Mech.: 


Drawings, Tracings,&e.: 
Norton 
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tor Co., Ld 





Driving Ropes, Hemp, &¢. 
Kenyon, W and So 

Rivett, J 

Electricity : 

Allen, W. f., Son and > 


Ferranti, 
Fowler, J., and ak: Ld 
Greenwvod and Batley, Ld 
Hall, J. P., and Co 
Hartnell, W., and Co., Ld 
India-rubber *& Teleg. Wks. Co 
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Johnson and Phillips 
Lancashire Dynamo Co., Ld 
itgarth & 





o, Ld 
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Bodley SS nee and Co 


‘Grindin t Machinery: 
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Priestman Bros., Ld Grindstones: 
as Sore aud 5 nell | Rooper and Harris, Ld 
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|Expanded Metal: Hah J an 
New Expanded Metal Co., La| Krupp Gaatek, F. 
Fans a and: Turbines ; Hammers: 
d Morcom, Ld racer and Primrose 
Sateen and Co., Id | Massey, B. and 8, 
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Ince Forge Co., Armstrong, J., and Co., Ld 
Mills, Exors. of J. Green and Boulding 
N.E. "Marine M4 ng Co ham and Craven 
Pillip J., and Uo Klinger, K R., and £2 
ilcox, W. H., and 
| Foundry Roquisites : tusuranes: ; 


|Frietion Glutches : 3 
Bagshaw, J., 
Croft and Perk: 
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Brooke, J. W., and Co., 
Cuanstens rug W'ks o., Ld 
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Carte! 


ce 
Vulcan Boiler Insurance Cc 
Iron Buildings é & Roofs : H 
Anderson, 
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Clyde Fbtmt Sine wa Gn, La 
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National Gas Engine Co., Ld 
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Butterworth Bros., Lithographers $ 
Guilbert-M: ammond 
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Gauge Glass Protectors : 
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Bemrose and 
Reveirs, +e 
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Barry, Henry, and Co.. Ld 
Bagsnaw, J., and Sons, Ld 
Crowther, H. 

Douglas, Lawson, and Co 
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Harpers Limited 
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Reid, Ww, and Co 

Smith and a Pye 


» Lad 
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Bradley Pul 
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Bailey, W. H, and Co., La 
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Dick, Kerr and 
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sca Foundry & 
Kerr, Stuart and Co., 2 
Laycock, W. 8., Ld 
Leeds Fo! 6 Co., La 
Maclellan, P. and | W., Ld 
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Me tan Hy. Carriage Co 
Railway Carriage Co 
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Ransomes — parole, 14 
Renshaw, W. and Uo 
Stableford Ay Go 
Summerson, T., and Sons, Ld 
Wood, C., Ld 
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Blake, J., Ld 
Refrigerat’ 4 Machinery : : 


wsinith, Sinclair and 
Toneeeen Works, and id 
Pontifex and Sons, Ld 
Hasiam foundry& Eng.Co 
Linue British Refrigerat’n “ 
Pulsometer Engineering Co 
Sterne, L., and Co 


Roek Drills : 
Daw, A. and Z. 


Rolls & my Mill Plant 
Georg 
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ss = Preventer : 

Bros., Ld 
seatary Apolanees: 
Screwing | Tackle: 








Buckley, W., and Co 
Lancaster aind 
inueesd tetas 





Widdowson, J. 


Co., 
North-East’n Saasie’t Eng. Co 
|Soda ¥ Water jp achinery : $ 
‘Steam ieee: $ 


Haigh, W. B., and Co 
Lancaster and vr Ld 


—~ co| Printing & Lfpatienaes : | leneiaie En 
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Clayton and St Shuttleworth 
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bour, Ld 
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Willans and Robinson, Ld 


Steam Launches : 
Cochran and Co., Annan, Ld 
Davis Engineering Co 
arta at Sec, La 

jeming el D, 

Hayes, Edward 
Lytham Shipb’d’g & Eng. Co 
Simons, W., and Co 

pson, Co 
Thoenyorott, J. 1., and Co 
Yarrow and Co 

Steam Separators : 

Empire Engineering Co 
Holden ana _— Ld 

Steam Traps 
Armstrong, a ‘an: 1Co., Ld 
British Steam ‘Specialities, Ld 
Holden and Brooke, Ld 


x, Saml., 
Hadfield’s Steel Foundry Co 
Jessop, W., and Sons, Sheffield 
Oxsborn, S., and Co 
fren can pe vo SL Co 


Spencer, és 
Steel Company of 3 Scotland 
Stewart Menzies, Ld 
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Steel Shells: 
C usolicated Eng. Co., 
Steel Works Piant : 
Weillmann Seaver Eng’ng Co 


Stills & Distilling Plant : Was 


Pontifex and 


Stokers,Mechanieal, Be. 





tor, Jas. 
Triumph Stoker, Ld 
Stone Breakers : 
Baxter, W. H., La 
Marsden, H. R. 
s enn on 
jugar Macninery : 
Manlove, moon and “Co 
Superhea 
ee pas, and Co 
Cruse’s Super ‘heater Co 
Easton and Co., Ld 
Lassen and Hijort 
Syrens, Steam: 
Smith,’S., and Sona 


Ash, J., and Son 

Braby, #., and =e Ld 
Time Checkers 

Liewellyn’s Machine Co 
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erbert , » ld 

Hetheiin bo J., & Sons, Ld 
ill, Isaac, and Son 

ulse and Co., Ld 


y and Co 
Pond Machine Tool Co 





Se'ig, eT and Co 
Shanks, T., and Co 
Smith and ‘Coventry, Ld 
Smith i ans Co 

ugh, an 
Swift, Geo. 


ye Tool & Electric Co, Ld 
Webster and Bennett 
Wicksteed, C., and Co 
Wilkinson, G., and Sons 


Traction Engines: 
Clayton ey _ 
a J., and Co. (Leeds 

es, Sims and Sotterios 


Tube Expanders : FA 
Wisksteed, C., and Co 


Tube Making Machines 
Fielding and Flatt, Ld 
Tubes : 
Aird, Joseph 
Birm’ham Battery & Metai Co 
British Mannesmann Tube Co 
Broughton Copper Co., Ld 
Grice, Grice and Son 
es and Co., Ld 
wis, E., and Sons 
ioyd’ and Lloyd, Ld 
Piggott, T., and Co., Ld 
Russell, James, and. Sons, Ld 
a Jno. aud Co., Ld 
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Wilkinson, J., and Sons 
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tiles : 
Isler, C., ‘and Co 
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mkins Bros 
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Turnbull, A., and Co., Ld 
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» Hi. 


oy Co., Ld 
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Grover and Co., Ld 


Water Purif. & Soften’, g: 
—* Patent Appliances Co 


w. 
lather and Platt, Ld 
Pulsometer Engineering Co 
Water Wheels (see Fans 
and Turbines) 
Weighing Machinery 
Denison, 8., , and So’ 
Fairbanks 
Pooley, H., =a Son 
Whe eels : 
wn, D. and Sons 
Flewher, J., and Sons 
Jackson, P. R., and Co., La 
North, Wms’ 
Winehes 
eee oe i — Co., La 
Windlas 
Cure, ¢ Al and Co 
Wind Engines : 
Warner, K., and 
Wire and Wire Rope: 
jock, G., and 
Somme W. ¥., and Co 
Elliot, G., and Co 
Hough = 
Wright, J. "and E., Ld 
Wood Engravers: 
Swain, John, and Son, Ld 
Wood Screws and Rivets: 
Nettietoids Limite 
Woodworking M Machines: 


tiover, M., and Vo 
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‘Railway Switches and Crossings. 
TORY IgES BRIDGER AND WOOre 

ISCA FOUNDRY aad ENG: NG CO., N Mon. 

London Office: 10, Bush pean Semen see, BC. {Spl} ax l8 





—The Best 
tegrator, hy 

inn te pet ene Ms All sizes 
stook.—_THE HARDY PATENT PICK COM- 

PANY’ J (Spl) 5x23 


Brooke’ s Patent Friction Clutch. 


—Continuously Supplied to leading Engineers for the 
[aed years, efficient an Troderted 4 a Rea and co doormat 
Btalogue on Cg rene Ww. B 
Adrian Iron ool estoft. 


Byrne's Patent Friction Clutch. 


See Advertisement, last week, page 6. 
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({leanings from Patent Laws of 
By W. LLOYD PROS 


ts Chartered Tustivute of Patent goats: 
The first portion 6 (now rensy, price Two contains 
information vn to the Patent Laws, Practice, 


Sg ES Sa 
“This work aan grams Gas of, intention See bbe 
useful to invent and owners of patents in a small compass.” 


Ball9 
anions F. WISE-HOWORTH, 46, Lincoln 


HARPERS LIST. 
PAGES XIV.—XV. 


PECKETTS “set 
Specticationscrdaugs. LOCOMOTIVES. 


PECKETT & SONS, Atlas Locomotive Works, 
BRISTOL. (Spl) nxd 














We are prepared to accept orders for 
SCREWS, BOLTS, PINS, STUDS, | w 


BUSHES, COLLARS, 
and any other work which can be done upoa our 
FULL AUTOMATIC 
SCREW MACHINES 


We shall be pleased to receive enquiries from those who 
regres hgh la of of work, 


Books.— All € Out-of-Print Books 
ete ere Oxtauit, nt Peasy sate wants bod BOOKS 


ERE EeACEnDSY SOOO oe 


Brigh 





DIAGRAMS AND LARGE MA RAWN. 
PLANS LITHOGRAPHED, MODELS 0 OF WORKS, &, 


DRAWINGS, TRACINGS, 
oar PHOTO. ‘COPIES (hi) 


LONDON DRAWING AND TRACING OFFICE, 
6 tan Ree W.C. (atjoini Holborn Town Hall). 


No. 1011: Holborn. “ Dividitore, London. 
JOHN B. 1B RHORP. Spi BE9a 


TO EXPORTERS OF MACHINERY TO RUSSIA. 


tT Toula Manufacturing Com- | 
a LO ee i at TOULA, in CENTRAL RUSSIA, 
h Makers d & fies 9 a be 

ured in Russia 


whee thee 
fe ‘that they are pre’ to undertake any ferns entrusted 
them. 
a CAST IRON and 


© Toula Factories include not onl 
STEEL FOUNDRY, but also NEW: ITTED-UP WORKS, 
ALL T MOST MODERN APPLIANCES, IN: 
Sues es A Lanes UANTITY OF MODERN MACHINE 


NSTRUCTING MACHINERY OF EVERY 

DESCRIETIO ts ble the Co di 
arrange ments enable the Com undertal 

eae THE MOST FAVOURABLE p CONDITIONS, THE 
M ee VERY or F MA 
CHINERY, ACHINE TOOLS. AGHICULTURAL MA 
CHINES AND SPECIALITIES OF ALL KINDS. 

ddress Communications 
LES ATELIERS DE Kael ve SOCIETE ANONYME, 


"ANY 
BRUSSELS. | BELGIUM. 138la 





Wheatley Kirk, Price and Qo, 
(Established 1860), 
MECHANICAL AND SLECTRADAL VALUERS, 
AU oye OnEnee AND ARBITRA' 
grey te Annual 
po 


as Ree See 
Indices,” Londons i Tadiaton sta j 
Figesoen Partnershi 


t) B of good re winds Mets to AnwraEalrri 
ME: 


fete 








W: Victo: fe 
Watling-tiost, yt Ae street, I is 


Fupainesy Announcement.—Dismantling Sale of 9g Works 
of Messrs, Robert Stephenson and Co., Ltd., Fort! 
be epee a vie, owing ay}. Concentration ‘and. — 


Locom De TNE ‘0 LOCO, 
takin go ke ERAL ENGINE MACHINE 
LERS, BROKERS, and others. 


Wheatley Kirk, Price and Co, 
have 2 aR, rer oe 


from Messrs. Robert 
em st are Co., Ltd., to SELL by. PUBLIC AUCTION the 
a nof the BOILERS, ENGINES, SHAFTING, 
and MA‘ INERY in and upon the works, F 
Neweastle-on- » at an oat date. The Motive Power in- 
cludes ten Co! loco.-type boilers, five vertical 
and horizontal steam nen shosg Daag my J Bag wd and bearings, 
The machinery consists of twenty-five rom 6in. to én, 








Lathes, Drills, Planers, 











C. and A. Musker, Ltd., 100 
LIVERPOOL. 
ee. Sao ALFRED HERBERT, LID., Retreras area Seco iesarabha ate 
Se See Last Week’s Advertisement. pxli2 COVENTRY. Bxl74 ae Ey 
— tri ocomotives N ew.— 
Ce ee THE LOUIS HARPER BRIDGE L One Sin, cylinder, In, gouge, 
sizes. ADVERTISEMENT. ” . Se ae es “ 
GEORGE RUSSELL axp CO., LTD., 5 ae ‘eau 
Motherwell, near Glasgow. (Spl) ) 3x70 PAGE XIV. LAST WEEK. Ged sale v = we a 
” t iD. 55 





George V Wailes and Co., Engi- 











STONE BREAKERS. 








Wan and EO URDERPAES st 258, Euston-Fond, BAXTER’S PATENTS ARE 8 Jee. 
REPAIRS Pend the MAN PECIAL W. H. BAXTER. LTD., LEEDS. 
MACHINERY to MR). ye 
Gearing supplied quickiy. aal¥6 PATENT HIGH-LIFT 
unter and English, Engineers 
AND MILL T Th 
me crp nl RED women (CENTRIFUGAL PUMPS |S 
Hanters Patent Flosting Gr Gaus, Bey Pumping Mae ‘Wire Hicu ErFIctency FoR 
Lccomotive Tank | ros Heaps or 100rt. anpD UPWARDS. 
co. 1a Recistered Leeds, Sele Makers of “ Rodger’s 
Pulley Ragimered), entirely _ B00 pant rcs haat 
team Cranes Excavators, 
Steam _, Grane, Excavators, (MATHER & PLATT, LD. 
coe Fe ee Wee cunn SauForD Inonworks, MANCHESTER. 
Lees Locomotives, 4 or 6 Wheels Ae geese Firm is O en 
coupled. Specification and workmanship equal to main We ZAKE UP, DEVELOP! and PUSH SPECIAL 
and W. HAWTHORN, LESLIE in STEAM EN INES, PUMPS, de, upon 
Newcastle-on-' aR = “gi advan’ —. Engineer » 
“= 50 Lied, aginnar, Nowe last page 62. 33, Norfolk-street, Strand, Als 





iit Robinson Shaft Governor. 


FOR FAs . a LICENSE TO MAKE, 


ARTHUR 5. F. ROBINSON, AMLOE., 
CONSULTING ENGINEER, BECCLES. 





Wet. et team means Danger 


WASTEFULNESS. — offset uy. aaa 
BROOK es. PATENT SEPARATOR (STEAM DRYER) 
definite separator—not a pocket sa and 
uel BK298 


Bofing, Grinding, and Polghin 


LEATHER BO ERS’ CALICO MOPS,  - 
ING COMPOSITI TIONS, 3 SEAHORSE LEATHER, &c. Lists 
on application. 

Ws CANNING and CO., Great Hampton-street, Birming- 


aa are Invited 
Y of ee age «| 
_ special 


fo he the ene on 
—_ 
sieesl apend and unusual ease of 
H RBERT, ‘Limited. Covantry. A333 





astings 





ROL. DEN and BROOKE, Lt Ltd., | West Gorton; Mi 


: BROMHEAD & CO. 


8. S. Hewny Fareprorues. 


moe EXPERT VALUERS 


To the etal 
BUSINESS iy BROKERS, 


M 
‘TNERSH. 
BRITISH AND YOREIGN PATENT Ai 
33, Cannon Street, London. (Spl) 5x36 


COAL WASHING, SCREENING, AND 
ELEVATING PLANT 


THE HARDY PATENT PICK COMPANY, SHEFFIELD, 
ENGLAND. Spl. wxl46 


DIAMOND DRILLS, 
PROSPECTING TOOLS, 


RICHARD SCHRAM and CO., (Spl) sxl72 
CANNON STREET HOUSE, LONDON, E.C. 


FINISHED FORGINGS on none: 


THE INCE FORGE CO., Lp., WIGAN. 
See IUustrated Advertisement appearing monthly. 


JOSEPH AIRD. 


TUBES & FITTINGS. | ive: 
GREAT BRIDGE 
STAFFORDSHIRE. 


LONDON OFFICE: 
46, QUEEN VICTORIA STREET, 
THE EDWARDS 


PATENT AIR PUMP. 
and 6 CROW SEN OOUME, Gib BOek> REE, BA E.C. 


YARROW'’S 
WATER-TUBE BOILERS 


ILLUSTRATED ADVERTISEMENT APPEARING 
THIRD ISSUE OF EACH MONTH, 
(Spl) 5x28 




















) 5x170 
E.O. 

















POPLAR, LONDON, 





of 
mista enaaring 
Small, Intricate, in 


Casings, 
IRON, MALLEABLE IRON,OR BRASS. 
—Well RESPOND’ 


re yoke fouins DEMRE CoBRESFORDEE CS 
yaa ero a 





ice, 33, Norfolk-street, Strand, par 
bee i facilities for su} plying first-class 


pai pe at moderate ae uw Te- 


country —_ eng tenes 


uired at 
HILLS, Bila 
.—We are Pre 


CT for SP onitabte fo uae 801 pe 
soft IRON CASTIN GS, special oe 
enn and al ene 


WEBSTER and .: n resipe ot Machine ee es 














tft, Shin: “ 
wv é "BAGNALL, La. tafford. X1898 


Marine Boiler, 9ft. 10in. dia. x 


9ft. 1pin. hon ; two att. furnaces, newly re-tubed, 850ft. 
heating surface, 80 Ib.-POLLOCK, BROWN and CO., South- 


ia Sale, Ruston’ s 8 H.P. Navvy, 


500 to 600 —— per day, So. 
‘OTIVES, yard llin. and iain’ 
ghinders, ¢and 6 hoe; 0 STONE-B REARERS CRANES, 
PUMPS, 2 and 60 H. Power LOOO. TYPE BO BOILERS, &. 
e Stock at JAMES B. WATSON and SONS, The City 
Leeds, Catalogue. Tel. 1430. 267 











n \ Sale, Two 25-Ton Travellin 


level, 1afts cast bron pillars, wooden ants; iit in good ae 
uy 
“OLDHAM BOILER WORKS maser uimnited, Oldham. 


Radial Drilling Machines — |= 


Greatest Variety in i. and Largest Stock, 
Inspection Invited. Send tor St Stock rock List and Particulars. 
G. F. SMITH, 


. oo 





Machine 
PARAGON ihoNWORKS, H HALIFAX, 
ett Telephone : No. 0915 Halifax. 
Sing! -geared Drill, with Slot 
ewe 6in. column, 7in. Saal 2in. eptedie, tie, 
belt, travelling daties 
Soho, London, W 





centres ; four pl , seven slotting, and twelve vertical drill. 
ing ; side er, to plane horizontally and 14ft, 
vertically ; four horizontal boring machines; hydraulic flang- 


i [onal four punehing and shearing machines; shaping, 
bolt-sere emery grinding 68 5 ten pee = 
hammers, wing 5 Saaye = 2 tons; two blast fans; twenty 
cranes ; —— 

er into on can be obtained o 


et bert-square, Ear onkog 
2276 





ap lication to th tothe it 10N 
49, Watling-street, London, E. 


Modern Electric > Lighting Plant 





FIVE SETS WILLANS. re ENGINES, coupled direct to 
Mather and Platt Shunt-wound Dynamos, 11) amperes, 105 


volts, 

ONE SET WILLANS by" iz _ eee, ezaged direct to 
—_— ond Platt D; res, 200’ 

bk ae Se ANS! aa ES het ol pupled direct to 


Sie 
FIVE ons Dynan BRUSH Vi VERTICAL Cos COMPOU ND ENGINEs, 
seupled ed direct to Seity 200 Victoria Alternators, 80 amperes, 
volts, periodicit 


in Gevt-cinan work? aay cout 
SIX BABCOCK - WILCOX TER - OTUBE Raw 
W.I.F. type, each having total heating surface, 
total grate surface 334 sq. ft., nine sections of = ie 
tubes, 18ft. sey steam and’ water drum, 23ft. by 48in. diam.; 





McPhail all mountings and 

ae en canal brick sctting, for a working pressure of 150 1b, per 
noch ; and 

ONE . eg RA hn ae | WATER . rue BOILER, 
.1.F. type, tor ing surface grate sur- 
face A ft., fourteen sections of nine 4in. diam. tu 18ft. 
Simp and wal inser all mountings a po hg tpyleng 

1m pson's super all moun’ tings, for a wor 

=  Proamare of re of 1 160 “d- inch, 

wa Xe 1 Poe oni LEST ALLARION FOR 
— Hig! new, comprising 0 y 6 
ve Boilers or 100 "b. oe water heater, 
ms ; two Belliss compound e nes, Sin. and 
bin by in we. sae to Johnson and Phillip * Dynamos, 
volts, 1 1 135 volts, 160 ampases. Hand- 
some ite ie bat of $9 accumulators, 300 
pan ay =yh public building ; changing over 


a KIRK, PalCn end CO., 46, Watli 
“vou 


iris oa a ie ne 
()id- Established Profitable 


FACTOR'S BURINEAS ion ee SALE tae oe 
good home and fo 





conn 


over, and fits. ye pom Fo ng al o00 pera Eman 
Cheap and on; concern to manage. - Fog n. 
Price about £6500. — culars on poe Se 


Wheatley Kirk, Price and Co., -street, London, 
Mt y k, 46, Watling: » oe 





price £18'—WILSON, 13, Greek-street, 

Ps49 
S team Travelling Derrick Crane, 
Sg cian 80ft. latticed iron jib, to be SOLD; a 
RDELL and Cu., 9, V ictoria-street it, 

Westininster, 54 2194 


The. iloning Machinery for 


One PLATEEDGEPLANER, 15ft. long, second-hand, ingood 


worki 
One 


order. 
tent PIPE BENDING MACHINE, for bending 


copper or — met nae wu tees 3pin., condition as new. 
One < mpound Hand or Belt-driven AIR 
At oA cee “oy der 3in., low-pressure ditto, Sin., 


One CONDENSER, with Air Pump (by Pulsometer Com- 
pany), ——, new “condition, . never been used, with direct 


Pump. 
xX. 14in. x 6in. High-speed Compound STEAM 
ome x, Gin, Highs te with DYNAMO, giving 


To wn a, | Machine Tool Makers, Machi- 
—Ho, ope-street, Halifax. 


Davis and “@hodemith have 


received instructions from Messrs, Wilson, Feather and 
Co., Machine Tool Makers, who are dec! business, toSELL 
AUCTION, on the ~— as above, on RIDAY” Saly ath, 


contract, of which due 
ee wo whole of t the s N 


ORKING PLANT, comprising 6 EP. 

nominal Crossley’s gas engine, on ashlar , With gas tanks 
and fittings counpleta, i in Lae yo ae and nearly new ; 
six Shin. centre dou slide, surt and 
screw-cuti 


on 8ft. si it bed ; dou 
machine, ——_ admit ae diameter, on nod 
circular table and vice, by W. Feather and 





550 ampéres at 105 vol engine 
with steam separator, si neht-feod lubricator, ‘dod forced lubrica- 


Sen to all moving parts, She whole in perfect order and equal to 


One H COMPOUND baecrhemt enclosed t; with 

cos High-apecd cvsieeere in. Tagine x 6in. Cashined 
with DYNAMO, giving 181 am: at i volts, at 340 revs, 

For culars and price, apply to ROBEY and CO., Ltd., 
Globe orks, Lincoln. "9295 


To, Boilermakers, Haulage Con- 


ND OTHERS. —FOR SALE, nearly new 





been very little work 





bo: &.; TE laning machine to lane 
lott. & Ste ee ees fala. aout uble-g p 
vadinal trav it ey jy ogman, @ hand lenge 
rapp's sand cl 

blacksmiths’ 4 hearth with tuyere com- 
and surface plates. 
eee earing, an pip’ tare, dies, and 
together with the ‘whole & the wood od and fener models, tor Bin, 
and Sin. —_ 12in., and fin. lathes, slotting machines, 
milli > Goeeren, a 


ke. bat = also 
tho odhoe faraitnte f Bundy’s 


pt at + fires, Sens 
eeepc e ben nents, new parallel v 
conidia tn screw keys, cans, 


, &e.; 
and effects, e’ Tecorder, 
fireproof safe, by Lumby, ssa x *20hin. x ayn, Empire 


and in s pieadia FLD hay’ , one 
irm of Engineers, Brassfounders, 14 H.P. Compound TRACTION ENGIN made b n, | & sya bo Pee Les wh: qsniiianiiy outabela 
and Cop) persmiths i in Glasgow are Leeds. S lly adapted for the heaviest class of boiler shif lathe, with back chasi , &e., complete, sobten 4 
for ne MANUFACTURE of MACHINERY and SPRULAL- | BE Cau be seep ander “tod WMEEAREN, Midian! Bago | S24, backend. ae ithe" ing cares cree 
_ ress, neer ice, Norfolk-stree 6ft. machine-cut gearing t! out, nearly new ; 
Strand, W.C. : 2282 Works, Leeds. sia. ‘tjawed chuck; square gentreing mac Tbachine, now new 5 on. Sin. and 
Sin. cen! brass finishers’ es, reversing 
.) ohn hn Spencer and Sons, Limited, V ertical En ines ( (4 , High- -class is ae 74in. centre hand lathe, compound slide rest for 
N STEEL WORKS, NEWCASTLE-ON ony apemath? saan na n. x loin, Shin, x 8in., | “Gn Mow “up to date of sale. Sale to commence at 11 o'clock 
spent ex, and every modern im- all btain: 
TENE, —Springs, Balers, Steel Castings, Forgings, Tool Stel, | Be, 26n;} hea PSEROCR, GROWS ‘nd’ CO Seut: | 1.the forenoon prompt Catalogues may beobtained on app 
fon Office : Cannon-street-buildings, 130, Cannon-st., to ampton, A328 Note.—The pe abe Piast w attention to ithe 
of this sale, most of 7a. e is being qui 





_) chnson and em, a 


5 eee LIGHT 
14, ye pee 


am age 7 
Factor! else vee, te, rates sre vg Gabe | 
dui Wiree Plant. teal 
team Launches--Edward Hayes, 





Watling W Stoney Stratford. 
SMALL TUGS and LAUNCHES in IRO ROM ond OFREL, 
Constructed for Boats Built Abroad, Simple or 
Compo Londen Office: 12, Great St. Hel E.c. 
beet ei ey 
Telephone—2899 A Bl? 





team Launches, &c.—The Davis 


ENGINEERING and LAUNCH BUILDING CO., Ltd., 

Helen’s Wor! ed to NTRAUT f = 

Gee BUILDING of fa Iron. Makers of high? 
or nD. ers 

dal ve, Maer’ oth mea 

eral mamma Mechinery, &c., in Stock. 


E 17040 
He™y,,.8 re 


_ Basingstoke, 
TRADES VALUER and 
be experience,” Rnginering 


Partnerships always ee 
VALUATIONS. 
W cod and Newland 
(formerly with Wheatley Kirk, Price and Goulty}, 
‘ #,S8PRING-GARDENS, MANCHESTER. 
VALUERS and AUCTIONEERS to Engineering and Allied 
Partnerships and Transfer of Bu®inesses negotiated. 


triple, and com 
motive boilers. 











Wanted, Small Engineering |: 


WORKS near London, preferably on the North side, 
to rent for a year or two with the option of purchase.—Address, 
P500, Engineer Office, 33, Norfolk-street, Strand, W.C. 500 





or Sale, as a Going Concern, 

owi Fi eartetion of Partnership, an IRONFOUNDERS 

and ENGINEERING BUSIN , Situated in a large seaport 
on the East Coast joing a and increasing local trade, and 


Partner to replace retiri A ioe ae 
ner to rey re one. 9 pg for an energetic 
man havi: ndns Keoutea e of i the busines AGdrens 

Engineer 


flice, 33, Norfolk-street, Strand, W.C. 
MAIDSTONE, KENT. 
For Sale 
extensive BUS] 


ve Private oer the 
ESS PREMISES kn 
road Works, in a good si’ 


own as the Boxley- 

on, peer the Chatham and Dover 

Railway Station, well pe y bus noe requiring tape 
g substantial buildings, chimney shaft, co’ 

yards, having a frontage of 135ft. i, 
comerine an area of about 3326 squa: 

= he red be given on 

culars and orders 

AST Estate Agents 

1691 








whole 1 in_ hand, 
ge pene nth of the ie purchase.— For | 
to view apply to Messrs. TOOTE: 
and Surveyors, 13, King-street, 


or Sale, Victoria Foun 


ESTATE, Water-lane, Holbeck, Leeds, co: containing o 
of 6024 square yards, ei! with or without the fixed in 
therein.—For particulars, and to view, apply Mr. see a 
Elland-road, Leeds. 


eee be Sold by Private Treaty as 


wees ‘of WiLLt a Wonks and OLD-ESTABLISHED 
BUSINESS ILLIAM RYDER, Machinists, Roller, 

plokers, De Hive bape ond ne 
F, NIGHTINGALE, Trus te 12 : 








Flyer and Tool 
apply to 
ns 


ional character 
new, and all are well worthy the consideration of in 
Offices, 10, Harrison-road, Halifax. 


r. John Price, M.I. Mech. E, 








pee pen ey of DADA Dey nites 
PRICE, W Workington, Eatablished 1876. 





CARTOONS anp DIAGRAMS 


Robt. J. Coo 


(Established in Westminster, 1866), 
STREET, @ 
Mel. Aad? py ey ‘Tel. No. 185 Westaninster 


Ready, fo for Immediate Delivery, 


hand GAS ENGINES, 6 and 4 nom, H. 
16 H.P. 4 tem HB, OIL 





EN GINES » tg various sizes H. 
ENGINE; 8in. by 16in. HO INTAL ENGINE; PORT- 
ABLE ENGI 67 and 210 HP; it. and tt. 


ULLEY; ‘several 
Pulleys, and many other all 
EY and shaty other lade London depot, 


100, eaiedites.. 
— Peter 


Werk Undertaken. 
visving arg 


[aid IRONFOUNDHE, 





London, ENGIN 
HEANOHAGTORE of Sny clase of 8 ave 
got by Sypxzy Wurrs at the Office of 
Place, Fetterlane, and published 
ry Rabe ae Clament Danse, in the County of - 





k ond ‘Hasmmona - 














fice 
Ra 
< 7 

F 








ene 





